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[comtinubd] 


CHAPTER  XVIII. 

GENERAL    HISTORY    OF    EARTHgUAKES. 


*We  hare  already  seen  that  all  extensive  eruptions  of  volcanoes^ 
are  more  or  less  acconapanied  with  agitations  of  the  circumferent 
land  or  water.  But  we  have  also  various  accounts  in  history  of 
earthquakes  that  have  occurred,  without  any  visible  volcano,  or  in 
which  the  volcanic  impetus  does  not  appear  to  have  been  the  chief 
agency,  or  the  most  prominent  feature.  In  like  manner  subterra* 
nean  fires,  not  strictly  volcanic,  have  very  generally  issued  from 
different  fissures  of  the  ground  during  the  returns  of  the  paroxysms  • 
but  even  this  peculiar  character  has  not  always  been  present ;  and 
perhaps  the  most  extensive  earthquakes  have  occurred  without  either 
of  them,  and  from  causes  more  easily  conjectured  than  accurately 
ascectained. 

Pliny,  in  the  second  book  of  his  Natural  History,  has  given  an 
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interesting  account  of  the  most  celebrated  earthquakes  of  ancient 
times ;  many  of  them,  however,  accompanied  with  circumstances  of 
a  most  marvellous  and  incredible  character. 

He  also  tells  us,  that  the  Babylonians  ascribed  the  visitation  of 
earthquakes  to  the  influence  of  the  planets,  as  affected  by  the  sun 
about  the  time  of  the  quadratures ;  and  that  various  Grecian  philo- 
sophers, among  whom  he  mentions  particularly,  Anaximander  and 
Pherecydes,  were  capable  of  prognosticating,  and  did  actually  prog- 
nosticate, the  approach  of  this  tremendous  calamity. 

He  mentions  as  among  the  most  extended,  as  well  as  the  most 
destructive  earthquakes,  which  is  spoken, of  by  ancient  writers,  tlM 
by  which  twelve  cities  in  Asia  Minor  were  swallowed  up  in  one 
night :  he  tells  us  also  of  another,  near  the  lake  Thrasymene,  which 
was  not  perceived  by  the  armies  of  the  Carthaginians  and  Romans, 
that  were  then  engaged  near  that  lake,  although  it  shook  the  greater 
pan  of  Italy.  And,  in  another  place,  he  gives  the  following  account 
of  an  earthquake  of  a  still  more  extraordinary  kind.  '*  When 
Lycius  Marcus  and  Sextus  Julius  were  consuls,  there  appeared  a 
very  strange  prodigy  of  the  earth,  (as  I  have  read  in  the  books  of 
Etruscan  Discipline)  which  happened  in  the  province  of  Mutina. 
Two  mountains  shocked  against  each  other,  approaching  and  retir- 
i|ig  with  the  most  dreadful  noise.  They,  at  the  same  time,  and  in 
tKe  midst  of  the  day,  appeared  to  cast  forth  fire  and  smoke,  while 
a  vast  number  of  Roman  knights  and  travellers,  from  the  Emilian 
way,  stood  and  continued  amazed  spectators.  Several  towns  were 
destroyed  by  this  shock  ;  and  all  the  animals  that  were  near  them 
were  killed."  In  the  times  of  Trajan,  the  city  of  Antioch,  and  a 
great  part  of  the  adjacent  country,  were  buried  by  an  earthquake. 
About  three  hundred  years  after,  in  the  times  of  Justinian,  it  was 
once  more  destroyed,  together  with  forty  thousand  inhabitants :  and, 
after  an  interval  of  sixty  years,  the  same  ill-fated  city  was  a  third 
time  overturned,  with  the  loss  of  not  less  than  sixty  thousand  souU. 
In  1182,  most  of  the  cities  of  Syria,  and  of  the  kingdom  of  Jeru- 
salem, were  destroyed  by  a  like  catastrophe.  In  the  year  1594, 
the  Italian  historians  describe  an  earthquake  at  Puteoli,  which  made 
the  sea  retire  two  hundred  yards  from  its  former  bed. 

History  likewise  makes  mention  of  an  earthquake  at  Rhodes, 
more  than  two  hundred  years  before  the  Christian  sera,  when  that 
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idand  WHS  ia  the  height  of  its  commercial  consequence.  By  it, 
the  famous  Colossus,  of  which  such  incredible  things  are  related*, 
was  thronrn  down,  together  with  the  arsetial,  and  a  great  part  of  the 
city  walls. 

Ill  1638,  a  dreadful  earthquake  occurred  at  Calabria.  It  is  thus 
described  by  the  celebrated  Father  Kircher,  as  it  took  place  while  h^ 
was  on  his  journey  to  visit  mount  Etna,  and  who,  at  the  same 
time  notices  the  rest  of  the  wonders  that  lie  toward  the  south  of 
Italy. 

"  Having  hired  a  boat,'*  says  be,  ^'  in  company  with  four  other 
persons,  two  friars  of  the  order  of  St  Francis,  and  two  seculars,  we 
launched  on  the  24th  of  March,  from  the  harbour  of  Messina,  id 
Sicily,  and  arrived  the  same  day  at  the  promontory  of  Pelorus.  Our 
destination  was  for  the  city  of  Euphsemia,  in  Calabria,  where  we  had 
some  business  to  transact,  and  where  we  designed  to  tarry  f6r  some 
time.  However,  Providence  seemed  willing  to  cross  our  design ; 
for  we  were  obliged  to  continue  for  three  days  at  Pelorus,  up6n 
account  of  the  weather  ;  and  though  we  often  put  out  to  sea,  y^t 
we  were  as  often  driten  back.  Ai  length,  however,  wearied  with 
the  delay,  we  resolved  to  prosecute  our  voyage  ^  and,  although  the 
sea  seemed  more  than  usually  agitated,  yet  we  ventured  forward. 
The  gnlph  of  Charybdis,  which  we  approached,  seemed  whirled 
round  in  such  a  manner,  as  to  form  a  vast  hollow,  verging  to  a  point 
in  the  centre.  Proceeding  onward,  and  turning  my  eyes  to  Etna,  I 
saw 'it  cast  forth  large  volumes  of  smoke,  of  mountainous  sizes, 
which  .entirdy  covered  the  whole  island,  and  blotted  out  the  very 
shores  from  my  view.  This,  together  with  the  dreadful  noise,  and 
the  sulphureous  stench,  which  was  strongly  perceived,  filled  me 
with  apprehensions  that  some  more  dreadful  calamity  was  impend- 
ing. The  sea  itself  seemed  to  wear  a  very  unvsual  appearance ; 
those  who  have  seen  a  lake  in  a  violent  shower  of  rain,  covered  all 
over  with  bubbles,  will  conceive  some  idea  of  its  agitations.  My 
surprize  was  still  encreased  by  the  calmness  and  serenity  of  the 
weather ;  not  a  bree^,  not  a  cloud,  which  might  be  supposed  to 
put  all  nature  thus  into  motion.  I  therefore  warned  my  companions 
that  an  earthquake  was  approaching ;  and,  after  some  time,  making 
for  the  shore  with  all  possible  diligence,  we  landed  at  Tropaea, 

*  See  Gallery  of  Nature  and  Art,  Part  II.  Book  II. 
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hap{>y  and  thankful  for  having  escaped  the  threatening  dangers  of 
the  sea. 

"  But  our  triumphs  at  land  were  of  short  duration  ;  fcr  we  had 
scarcely  arrived  at  the  Jesuits  College  in  that  city,  when  our  ears 
were  stunned  with  an  horrid  sound,  resembling  that  of  an  infinite 
number  of  chariots  driven  fiercely  forward,  the  wheels  rattling,  and 
the  thongs  cracking.  Soon  after  this,  a  most  dreadful  earthquake 
ensued ;  so  that  the  whole  tract  upon  which  we  stood  seemed  to  vi- 
brate, as  if  we  were  in  the  scale  of  a  balance  that  continued  waver- 
ing. This  Vnotion,  however,  soon  grew  more  violent ;  and  being  no. 
longer  able  to  keep  my  legs,  I  was  thrown  prostrate  upon  the  ground. 
In  the  mean  time,  the  universal  ruin  round  me,  redoubled  my 
amazement.  The  crash  of  falling  houses,  the  tottering  of  towers, 
and  the  groans  of  the  dying,  all  contributed  to  raise  my  terror  and 
despair.  On  every  side  of  me  I  beheld  nothing  but  a  scene  of  ruin, 
and  danger  threatening  wherever  I  should  fly.  I  commended  my- 
self to  God,  as  my  last  great  refuge.  At  that  hour,  O  how  vain  was  < 
every  sublunary  happiness!  wealth,  honour,  empire,  wisdom,  all 
mere  useless  sounds,  and  as  empty  as  the  bubbles  in  the  deep. 
Just  standing  on  the  threshold  of  eternity,  nothing  but  God  was  my 
pleasure ;  and  the  nearer  I  approached,  I  only  loved  him  the  more. 
After  some  time/  however,  finding  that  I  had  remained  unhurt, 
amidst  the  general  concussion,  I  resolved  to  venture  for  safety,  and 
runqing  as  fast  as  I  could,  reached  the  shore,  but  almost  terrified 
out  of  my  reason.  I  did  not  search  long  here  till  I  found  the  boat 
in  which  I  had  lauded,  and  my  companions  also,  whose  terrors  were 
even  gp'eater  than  mine.  Our  meeting  was  not  of  that  kind  where 
every  one  is  desirous  of  telling  his  own  happy  escape ;  it  was  all 
sitence,  and  a  gloomy  dread  of  impending  terrors. 

"Leaving  this « seat  of  desolation,  we  prosecuted  our  voyage 
along  the  coast ;  and  the  next  day  came  to  Rochetta,  where  we 
landed,  although  the  earth  still  continued  in  violent  agitations. 
But  we  were  scarce  arrived  at  our  inn,  when  we  were  once  more 
obliged  to  return  to  the  boat;  and,  in  about  half  an  hour,  we  saw 
the  greatest  part  of  the  town,  and  the  inn  at  which  we  had  set 
up,  dashed  to  the  ground,  and  burying  all  its  inhabitants  beneatb 
its  ruins. 

"  In  this  manner,  proceeding  onward  in  our  little  vessel,  finding 
no  safety  at  land,  and  yet,  from  the  smallness  of  our  boat,  having 
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but  a  very  dangerous  passage  at  sea,  we  at  length  landed  at 
LopiziuiD,  a  castle  midway  between  Tropsa  and  Euphaemia,  the 
city  to  which,  as  I  said  before,  we  were  bound.  Here,  wherever  I 
turned  my  eyes,  nothing  but  scenes  of  ruin  and  horror  appeared ; 
towns  and  castles  levelled  to  the  ground ;  Stroraboli,  though  at 
sixty  miles  distance,  belching  forth  flames  in  an  unusual  manper, 
and  with  a  noise  which  I  could  distinctly  hear.  But  my  attention 
was  quicl^ly  turned  from  more  remote  to  contiguous  danger.  The 
rambling  sound  of  an  approaching  earthquake,  which  we  by  this 
time  were  grown  acquainted  with,  alarmed  us  for  the  consequences ; 
it  every  moment  seemed  to  grow  louder,  and  to  approach  more  near. 
The  place  on  which  we  stood  now  began  to  shake  most  dreadfully  ; 
so  that  being  unable  to  stand,  my  companions  and  I  caught  hold  of 
whatever  shrub  grew  next  us,  and  supported  ourselves  in  that 
manner. 

"  After  some  time,  this  violent  paroxysm  ceasing,  we  again 
stood  up,  in  order  to  prosecute  our  voyage  to  Euphaemia,  that  lay 
within  sights  In  the  mean  time,  while  we  were  preparing  for  this 
purpose,  I  turned  my  eyes  toward  the  city,  but  could  see  only  a 
frightful  dark  cloud,  that  seemed  to  rest  upon  the  place.  This  the 
more  surprised  us,  as  the  weather  was  so  very  serene.  We  waited^ 
therefore,  till  the  cloud  was  passed  away:  then  turning  to  look  for 
the  city,  it  was  totally  sunk.  Wonderful  to  iell !  nothing  but  a 
dismal  and  putrid  lake  was  seen  where  it  stood.  We  looked  about 
to  find  some  one  that  could  tell  us  of  its  sad  catastrophe,  but  could 
see  none.  All  was  become  a  melancholy  solitude ;  a  scene  of  hideous 
desolation.  Thus  proceeding  pensively  along,  in  quest  of  some  hu- 
man being  that  could  give  us  some  little  information,  we  at  length 
saw.aboy  sitting  by  the  shore,  and  appearing  stupified  with  terror. 
Of  him,  therefore,  we  enquired  concerning  the  fate  of  the  city ;  but 
he  could  not  be  prevailed  on  to  give  us  an  answer.  We  entreated 
him  with  every  expression  of  tenderness  and  pity  to  tell  us ;  but  his 
senses  were  quite  wrapped  up  in  the  contemplation  of  the  danger  he 
had  escaped.  We  offered  him  some  victuals,  but  he  seemed  to  loath 
the  sight  We  still  persisted  in  our  offices  of  kindness ;  but  he  only 
pointed  to  the  place  of  the  city,  like  one  out  of  his  senses ;  and  then 
running  up  into  the  woods,  was  never  heard  of  after.  Such  was  the 
fate  of  the  city  of  Euphsemia  ;  and  as  we  continued  our  melancholy 
course  along  the  shore,    the  whole  coast  for  the  space  of  two 
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hundred  miles,  presented  nothing  but  the  remains  of  cities ;  and 
meti  scattered,  without  an  habitation,  over  the  fields.  Proceeding 
thus  along,  we  at  length  ended  our  distressful  voyage,  by  arriving 
at  Naples,  after  having  escaped  a  thousand  dangers  both  at  sea  and 
land." 

History  describes  another  severe  earthquake  of  the  date  of 
1693,  the  most  violent  effects  of  which  were  felt  in  the  island  of 
Sicily,  though  its  motion  was  perceived  in  Germany,  France,  and 
England.  It  extended  to  a  circumference  of  two  thousand  six 
hundred  leagues ;  chiefly  affecting  the  sea-coasts,  and  great  rivers; 
more  perceivable  also  upon  the  mountains  thao  in  the  valleys.  Its 
motions  were  so  rapid,  that  those  who  lay  at  their  length  were 
tossed  from  side  to  side,  as  upon  a  rolhng  billow.  The  walls 
were  dashed  from  their  foundations,  and  no  less  than  fifty-four 
cities,  with  an  incredible  number  of  villages,  were  either  destroyed 
or  greatly  damaged.  The  city  of  Catania,  in  particular,  was  utterly 
overthrown.  A  traveller  who  was  on  his  way  thither,  at  the  dis- 
tance of  some  miles,  perceived  a  black  cloud,  like  night,  hanging  over 
the  place.  The  sea,  all  of  a  sudden,  began  to  roar ;  Mount  Etna  to 
send  forth  great  spires  of  fiame ;  and  soon  after  a  shock  ensued,  with 
a  noise  as  if  all  the  artillery  in  the  world  had  been  at  once  discharged. 
One  traveller  informs  us,  that  being  obliged  to  alight  instantly,  he 
felt  himself  raised  a  foot  from  the  ground ;  and  turning  his  eyes  to 
the  city,  saw  with  amazement  nothing  but  a  thick  cloud  of  dust  in 
the  air.  The  birds  flew  about  astonished ;  \he  sun  was  darkened ; 
the  beasts  ran  bowling  from  the  hills ;  and,  although  the  shock  did 
not  continue  above  three  minutes,  yet  near  nineteen  thousand  of  the 
inhabitants  of  Sicily  perished  in  the  ruins.  Catania,  to  which  city 
the  describer  was  travelling,  seemed  the  principal  scene  of  ruin  ;  its 
place  only  was  to  be  found ;  and  not  a  footstep  of  its  former  magni- 
ficence w^  to  be  seen  remaining. 

The  earthquake  of  Jamaica,  in  1692,  was  very  terrible.  The  fol- 
lowing is  one  of  the  best  descriptions  that  have  been  given  of  it.  "  In 
two  minutes  time  it  destroyed  the  town  of  Port-Royal,  and  sunk  the 
houses  in  a  gulph  forty  fathoms  deep.  It  was  attended  with  an  hollow, 
rumbling  noise,  like  that  of  thunder ;  and,  in  less  than  a  minute,  three 
parts  of  the  houses,  and  their  inhabitanU,  were  all  sunk  quite  under 
water.  While  they  were  thus  swallowed  up  on  one  side  of  the  street,  on 
the  other  the  houses  were  thrown  into  heaps ;  the  sand  of  Uie  street 
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rifling  like  the  waves  of  the  sea,  lifting  up  those  that  stood  upon  it^  and 
immediately  overwhelming  them  in  pits.  All  the  wells  discharged 
their  waters  with  the  most  vehement  agitation.  The  se^  felt  an  equal 
share  of  turbulence,  and,  bursting  over  its  mounds,  deluged  all  that 
came  jn  its  way.  The  fissures  of  the  earth  were,  in  some  places,  so 
great,  that  one  of  the  streets  appeared  twice  as  broad  as  formerly. 
In  many  places,  however,  it  opened  and  closed  again,  and  continued 
thb  agitation  for  seme  time.  Of  these'  openings,  two  or  three  bun* 
dred  might  be  seen  at  a  time ;  in  some  whereof  the  people  were 
swallowed  up ;  in  others,  the  earth  closing,  caught  them  by  the  mid- 
dle, and  thus  crushed  them  instantly  to  death.  Other  openings,  still 
more  dreadful  than  the  rest,  swallowed  up  whole  streets ;  and  others, 
more  formidable,  spouted  up  whole  cataracts  of  water,  drowning 
such  as  the  earthquake  had  spared.  The  whole  was  attended  with 
the  most  noisome  stench ;  while  the  thundering  of  the  distant  falling 
mountains,  the  whole  sky  overcast  with  a  dusky  gloom,  and  the 
crash  of  falling  habitations,  gave  unspeakable  horror  to  the  scene. 
Afler  this  dreadful  calamity  was  over,  the  whole  island  seemed  con- 
verted into  a  scene  of  desolation ;  scarce  a  planter's  bouse  was  left 
standing ;  almost  all  were  swallowed  up ;  houses,  people,  trees, 
shared  one  universal  ruin  ;  and  in  their  places  appeared  great  pools 
of  water,  which,  when  dried  up  by  the  sun,  left  only  a  plain  of  bar- 
ren sand,  without  any  vestige  of  former  inhabitants.  Most  of  the 
rivers,  during  the  earthquake,  were  stopped  up  by  the  falling  in  of 
the  mountains ;  and  it  was  not  till  afler  some  time  that  they  made 
themselves  new  channels.  The  mountains  seemed  particularly  at- 
tacked by  the  force  of  the  shock ;  and  it  was  supposed  that  the  prin- 
cipal seat  of  the  concussion  was  amongst  them.  Those  who  were 
saved,  got  on  board  ships  in  the  harbour,  where  many  remained 
above  two  months ;  the  shocks  continuing  during  that  interval  with 
more  or  less  violence  every  day.*' 

In  some  parts  of  South  America,  earthquakes  have  been  equally 
tremendous  and  fatal.  It  is  remarkable,  that  the  city  of  Lima,  the 
capital  of  Peru,  situated  in  about  12°  south  latitude,  although  scarcely 
ever  visited  by  tempests,  and  equally  unacquainted  with  rain  as  with 
thunder  and  lightning,  has  been  singularly  exposed  to  the  fury  of 
earthquakes,  which  happen  here  so  frequently,  that  the  inhabitants 
are  under  continual  apprehensions  of  being,  from  their  suddennet^ 
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and  violence,  buried  in  the  ruins  of  their  own  houses :  yet  these  earth* 
quakes^  though  so  sudden,  have  their  presages ;  one  of  the  principal 
of  which  is  a  rumbling  noi^  in  the  bowels  of  the  earth,  about  a  mi- 
nute before  the  shocks  are  felt,  that  seems  to  pervade  all  the  adja- 
cent subterraneous  part ;  this  is  followed  by  dismal  bowlings  of  the 
dogs,  who  seem  to  presage  the  approaching  danger.  The  beasts  of 
burden  passing  the  streets  stop,  and  by  a  natural  instinct  spread 
open  their  legs,  the  better  to  secure  themselves  from  falling.  On 
these  portents,  the  terri6ed  idhabitants  fly  from  their  houses  in^o  the 
streets  with  such  precipitation,  that  if  it  happens  in  the  night,  they 
appear  quite  naked ;'  the  urgency  of  the  danger  at  once  banishing 
all  sense  of  delicacy  or  shame.  Thus  the  streets  exhibit  such  odd. 
and  singular  6gures  as  might  afford  matter  of  diversion,  were  it 
possible  to  be  diverted  ip  so  terrible  a  moment  This  sudden  con- 
course is  accompanied  with  the  cries  of  children  waked  out  of  their 
^eep,  blended  with  the  lamentations  of  the  women,  whose  agonizing, 
prayers  to  the  saints  increase  the  common  fear  and  confusion.  The 
men  are  also  too  much  affected  to  refrain  from  giving  vent  to  their 
terror ;  so  that  the  whole  city  exhibits  a  dreadful  scene  of  conster- 
nation and  horror. 

The  earthquakes  that  have  occurred  at  the  capital  of  Spanish  Ame- 
rica are  very  numerous.  The  first  since  the  establishment  of  the 
Spaniards  was  in  1582 ;  but  the  damage  was  much  less  considerable 
than  in  some  of  the  succeeding.  Six  years  ailer,  Lima  was  again  visited 
by  another  es^rthquake,  so  dreadful,  that  it  is  still  solemnly  comme- 
morated i?yery  year.  In  1609,  ^here  was  a  third,  which  overturned 
many  houses.  On  the  27th  of  November,  1630,  such  prodigious 
damage  was  done  in  the  city  by  an  earthquake,  that,  in  acknow- 
ledgment of  its  not  having  been  entirely  demoU^hed,  a  festival 
on  that  day  is  annually  celebrated.  Twenty-four  years  afterwards, 
on  the  3d  of  November,  the  most  stately  edifices  in  the  city,  and  a 
great  number  of  house^  were  destroyed  by  a  similar  attack ;  but  the 
inhabitants  retiring,  few  of  them  perished.  Another  dreadful  per- 
cussion took  place  in  1678 ;  but  one  of  the  most  terrible  was  on  the 
28th  of  October,  1687.  It  began  at  four  in  the  morning,  and  de- 
stroyed many  of  the  finest  public  buildings  and  houses,  in  which  a 
great  number  of  the  inhabitants  perished ;  but  this  was  little  more 
than  a  prelude  to  what  followed  ^  for  two  hours  afterwards  tlfe  shock 
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retarned,  with  such  impetuous  concussions,  that  all  was  laid  in  ruins, 
and  the  inhabitants  felt  themselves  happy  in  being  only  spectators  of 
th^  general  devastation  by  having  saved  their  lives,  though  with  the 
loss  of  all  Iheir  property.  During  this  second  shock,  the  sea  retiring 
considerably,  and  then  returning  in  mountainous  waves,  entirely 
overwhelmed  Callao,  which  is  at  five  miles  distance  from  Lima,  and 
all  the  adjacent  country,  together  with  the  miserable  inhabitants. 
From  this  time  six  other  earthquakes  were  felt  at  Lima  previous  to 
that  of  1746.  This  last  was  on  the  S8th  of  October,  at  half  an  hour 
after  ten  at  night,  when  the  concussions  began  with  such  violence, 
that,  in  little  more  than  three  minutes,  the  greatest  part,  if  pot  all 
the  buildings  in  the  city,  were  destroyed,  burying  under  their  ruins 
those  inhabitants  who  had  not  made  sufficient  haste  into  the  streets 
and  squares,  the  only  places  of  safety.  At  length  the  horrible  ef« 
fects  of  the  first  shock  ceased ;  but  the  tranquillity  was  of  short  du- 
ration, the  concussions  swiftly  succeeding  each  other.  The  fort  of 
Callao  also  sunk  into  ruins ;  but  what  it  suffered  from  the  earth- 
quake in  its  building  was  inconsiderable,  when  compared  to  the 
dreadful  catastrophe  which  followed;  for  the  sea,  as  is  usual  on 
such  occasions,  receding  to  a  considerable  distance,  returned  in 
mountainous  waves,  foaming  with  the  violence  of  the  agitation, 
and  suddenly  buried  Callao  and  the  neighbouring  country  in  its 
flood.  This,  however,  was  not  entirely  effected  by  the  first  swell 
of  the  waves ;  for  the  sea  retiring  farther,  returned  with  still  greater 
impetuosity,  and  covered  both  the  walls  and  other  buildings  of  the 
place  ;  so  that  what  even  had  escaped  the  first  inundation,  was  to- 
tally overwhelmed  by  those  succeeding  mountainous  waves.  Twenty- 
three  ships  and  vessels,  great  and  small,  were  then  in  the  harbour, 
nineteen  of  which  were  sunk,  and  the  other  four,  among  which 
was  a  frigate  named  St.  Fermin,  were  carried  by  the  force  of  the 
waves  to  a  considerable  distance  up  the  country.  This  terrible 
inundation  and  earthquake  extended  to  other  parts  on  the  coast, 
and  several  towns  underwent  the  same  fate  as  the  city  of  Lima ; 
where  the  number  of  persons  who  perished,  within  two  days  after  it 
be^an,  amounted,  according  to  the  bodies  found,  to  thirteen  hun* 
dred,  beside  the  maimed  and  wounded,  many  of  whom  lived  only 
a  short  time  in  great  torture. 

From  what  is  known  of  the  operation  of  earthquakes,  the  cir- 
cumstances  generally  attending  such  convulsions  of  nature  appear 
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to  be  as  follows:  1.  A  rumbling  sound  before  tbe  percussion ;  wbich 
proceeds  from  tbe  air,  or  fire,  or  both,  forcing  their  way  through 
the  chasms  of  the  earthy  and  endeavouring  to  get  free,  which  is 
also  Heard  in  volcanoes.  2.  A  violent  agitation  or  heavTbg  of  the 
sea,  sometimes  before  and  sometimes  afler  that  at  land,  which  is 
only  a  similar  effect  produced  on  the  waters  to  that  at  land,  and 
may  be  called,  for  tbe  sake  of  perspicuity,  a  sea-quake ;  and  this 
also  is  produced  by  volcanoes.  3.  A  spouting  up  of  waters  to 
great  heights,'  which  it  is  neither  easy  to  ascribe  or  account  for ; 
though  volcanoes  are  oflen  found  to  exhibit  the  same  effect,  Vesu- 
vius being  known  frequently  to  eject  a  vast  body  of  water.  4.  A 
rocking  of  the  earth  to  and  fro,  and  sometimes  a  perpendicular  re- 
bouuding,  if  it  may  be  so  called,  of  the  sante.  This  difference 
chiefly  arises  from  the  situation  of  the  place  with  respect  to  the  sub- 
terranean fire.  Directly  under,  it  rises;  at  a  farther  distance,  it 
rocks.  5.  Some  earthquakes  seem  to  travel  onward,  and  are  felt  in 
different  countries  at  different  hours  the  same  day.  This  arises 
from  the  great  shock  being  given  to  the  earth  at  one  place,  and  that 
being  communicated  onward  by  an  undulatory  motion,  successively 
affects  different  regions  in  iu  progrpss;  as  the  blow  given  by  a  stone 
falling  in  a  lake  is  not  perceived  at  the  shores  till  some  time  afler  the 
first  concussion.  6.  The  shock  is  sometimes  instantaneous,  like  the 
explosion  of  gunpowder,  and  sometimes  tremulous,  and  continuing 
for  several  minutes.  The  nearer  the  place  where  the  shock  is  first 
given,  the  more  instantaneous  and  simple  it  appears.  At  a  greater 
distance,  the  earth  redoubles  the  first  blow,  with  a  sort  of  vibratory 
continuation.  7.  As  waters  have  generally  so  great  a  share  in  pro- 
ducing earthquakes,  it  is  not  to  be  wondered  that  they  should  gene- 
rally follow  those  breaches  made  by  the  force  of  fire,  and  appear  in 
the  great  chasms  which  the  earthquake  has  opened. 

Tibese  are  a  few  of  the  more  striking  phenomena  of  earthquakes, 
presenting  a  fearful  assemblage  of  the  combined  effects  of  air,  earth, 
fire  and  water,  in  a  state  of  unrestrained  contention. 

[Pliny.    Payru^i  Geog.  Extr.    Eitella.    Phil.  IVoiw.] 


Digitized  by 


Google 


L    11    ] 


CHAP.  XIX. 

THE    SAME    SUBJECT    CONTINUED: 

From  a  coUectioii  of  ▼wiom  Papers  presented  to  the  Royal  SociiTTy  con- 
ceming  nimieroiis  Earthquakes  both  in  England,  and  other  Countries, 
about  the  middle  of  the  Ei^teenth  Centory. 


About  the  year  1750  several  earthquakes  were  felt  in  many  parts  of 
England,  indeed  almost  all  over  the  country:  and  though  no  serious 
ill  consequences  attended  them,  yet  they  produced  a  vast  number 
of  communications  to  the  Royal  Society,  stating  the  circumstances 
that  attended  them.  These  accounts  the. Society  collected,  and 
printed  together,  at  the  end  of  Vol.  46.  But,  as  may  be  expected, 
there  being  a  general  bmbcvicm  vr  uniformity  that  runs  through 
all  such  descriptions,  as  loud  rumbling  noises,  the  shaking  of 
the  ground,  the  tottering  of  houses,  the  rattling  of  the  windows, 
and  the  furniture  of  houses,  kt.  which  circumstances  may  be  all 
easily  conceived;  it  would  be  irksome  and  disgusting  to  reprint 
such  a  number  of  tedious,  and  similar,  and  uninteresting  accounts. 
Instead  of  which,  therefore,  we  shall  here  give  a  summary  of  the 
whole  in  the  following  table ;  containing,  in  the  first  column,  the 
date  of  the  earthquakes ;  in  the  second,  the  names  of  the  persons 
communicating  the  accounts,  with  the  pages  of  the  original  Vol. 
(46)  where  the  accounts  stand ;  and  in  the  third,  the  places  where 
the  persons  write  from,  or  where  the  earthquake  was  felt.  After 
which  we  shall  advert  to  such  particular  circumstances,  that  maybe 
more  peculiarly  deserving  of  notice. 
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List  of  Earthquakes,  with  the  Places  and  Names  of  the 
Writers. 


Datae,  V.  S. 
Feb.  8,  1750 


Mar.  Q,   1750 


Mar.  18, 1750 

Mar.  8, 1750 
Mar.  18, 1750 
Mar.  19, 1750 
Mar.  18, 1750 


Mar.  8,1750 
Apr.  2,1750 
Mar.  14, 1750 
Apr.  2,1750 
Mar.  18, 1750 
May  4,1749 
"  "  1, 1747 
1, 1749 
9,1750 
2,1750 
8,1750 
Mar.  24, 1750 
Sep.  30, 1750 


July 
Oct. 
Feb. 
Apr. 
Mar. 


Autbort  and  Pages. 

Henry  Baker p.  601, 

Gowin  Knight 605, 

Jo.  Freeman 605, 

Wm.  Fanqoier 505, 

Dr.  Henry  Miles. . .  .607, 
Dr.  John  Martyn. .  .609, 

S.  Letbicollier 615, 

M.  Folkes,  Esq 615, 

ReT.  Tho.  Birch. . .  .61^, 

Henry  Baker 617, 

Dr.  H.  Miles 619, 

Martin  Clare 620, 

Dr.  D.  P.  Layard  .  ..621, 

R.  Pickering 622, 

J.  Borrowy  Esq 626, 

Dr.  H.  Miles.., 628, 

Dr.  J.  Martyn 650, 

Mic.Knssel 651, 

1>r.  Ja.  Parsons 655, 

James  Bnrrow,  Esq.  657, 
Dr.  C.  Mortimer. . . .  658, 

t>r.MUes 659, 

J.EIIicott 646, 

Daniel  Wray,  Esq. .  .647, 
RAv.Dean  Cooper.  .647, 
ReT.  Mr.  Taylor. . .  .649, 

Benjamin  Cook 651, 

Jos.  Colebrooke  . . .  .652, 

P.  Newcome 655, 

Ja.  Burrow,  Esq.. . .  .655, 

Thomas  Bnrrat 681, 

Robert  Paul 685, 

W.  Bowman 684, 

Mr.  Pennant 688, 

Nathaniel  Downe..  ..688, 
Henry  Baker 689, 

M.  Reanronr 691, 

ReT.  W.  Barlow. . .  .692, 

ReT.  J.  Seddon 696, 

WilKam  Jackson. . .  .700, 

M.  Mackenzie 701, 

William  Folkes,  Esq.  701, 
James  Bnrrow,  Esq.  702, 


Placet. 
London. 


Eltham. 

Tooting. 

Chelsea. 

Aldersbrose. 

London. 


Tooting. 

Kensington. 

London. 


Tooting. 
Chelsea. 
London. 


Tooting. 
Portamootii. 


Hertford. 

Portsmouth. 

Isle  of  Wight. 

Southampton. 

Hackney. 

East  Sheen. 

Kensington. 

Oiester. 

Ea.  Molesey. 

Flintshire. 

Bridport. 

Winboom. 

Taunton. 

France. 

Plymouth. 

Warrington. 

London. 

Smyrna. 

Newtown. 

Suffolk. 

Leicester. 


Sir  Thomas  CaTe. . .  .706, 
J.  Nixon .707, 


Aug.  25, 1750 
Sep.  50, 1756 


710, 

Dr.  Dodridge. 712, 

Steward  of  the  Earl  of; 

Cardigan 721, ; 

Henry  Green 725, 

M.  Johnson 725, 

Dr.H.MUes 726, 

William  Smith. .....727, 


Northampton* 
Weston. 
Warwick. 
Northampton. 

Stamibrd. 

Leicester. 
Spalding. 
Tooting. 
PeterboroBgh. 
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It  is  pretty  generally  agreed  that  the  shocks  lasted  only  three  or 
four  seconds  of  time.  On  occasion  of  these  earthquakes,  the  Rev. 
Br.  Wm.  Stukely  wrote  his  thoughts  on  the  causes  of  such  phas- 
nomena.  These  are  given  at  three  different  parts  of  this  Volume 
of  the  Phil.  Trans. ;  and  were  also  printed  and  published  by  the 
author,  in  a  separate  pamphlet,  in  1750,  in  8vo.  He  rejects,  he 
says,  the  common  notion  of  struggles  between  subterraneous  winds, 
or  fires,  vapours,  or  waters,  heaving  up  the  ground  like  animal 
convulsions;  but  he  always  thought  it  was  an  electrical  shock; 
which  he  is  induced  to  think  is  the  case,  from  several  circumstances 
which  he  notices. 

"  We  had  lately,*'  says  Dr.  S.,  "  a  ver^  pretty  discourse  read  here, 
from  Mr.  Franklin,  of  Philadelphia,  concerning  thundergust?,  lights, 
and  light  meteors.  He  well  solves  them  by  the  touch  of  clouds, 
raised  from  the  sea,  which  are  non-electrics,  and  of  clouds  raised 
from  exhalations  of  the  land,  which  are  electrified :  that  little  snap, 
which  we  hear,  in  our  electrical  experiments,  when  produced  by  a 
thousand  miles  compass  of  clouds,  and  that  re-echoed  from  cloud 
to  cloud,  through  the  extent  of  the  firmament,  makes  that  thunder 
which  affi-ightens  gs.  From  the  same  principle  I  infer,**  says  the 
Doctor,  "  that  if  a  non-electric  cloud  discharges  its  contents  on  any 
part  of  the  earth,  when  in  a  highly  electrified  state,  an  earthquake 
must  necessarily  ensue.  As  a  shock  of  the  electric  tube  in  the  hu- 
man body,  so  the  shock  of  many  miles  compass  of  sdid  earth,  must 
needs  be  an  earthquake ;  and  that  snap,  from  thQ  contact,  be  the 
horrible  uncouth  noise  of  it** 

Dr.  Stephen  Hales  also,  p.  669  of  the  same  vol.  besides  noticing 
the  phsenomena  of  the  earthquake,  ventures  on  an  opinion  of  the 
causes  of  such  convulsions.  '^  As  to  the  affairs  of  earthquakes,**  says 
he, '' particularly  that  which  happened  March  8, 1750,  about  twenty 
minutes  before  six  in  the  morning ;  I  being  then  awake  in  bed,  on  a 
ground-floor,  near  the  church  of  St.  Martin's  in  the  Fields,  very  sensi- 
bly felt  the  bed  heave,  and  consequently  the  earth  must  heave  too. 
There  was  a  hollow,  obscure,  rushing  noise  in  the  house,  which  ended 
in  a  loud  explosion  up  in  the  air,  like  that  of  a  small  cannon :  the 
whole  duration,  from  the  beginning  to  the  end  of  the  earthquake, 
seemed  to  be  about  four  seconds  of  time.  The  soldiers  who  were  on 
duty  in  St  James's  park,  and  others  who  were  then  up,  saw  a  blackish 
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cloud,  with  considerable  lightning,  just  before  tbe  earthquake  began  i 
it  was  also  very  calm  weather. 

'f  In  tbe  history  of  earthquakes  it  is  observed)  that  they  gene- 
rally begin  in  calm  weather,  with  a  black  cloud.  And  when  the  air 
is  clear,  just  before  an  earthquake,  yet  there  are  then  often  signs  of 
plenty  of  inflammable  sulphureous  matter  in  the  air ;  such  as  ignes 
fatui  or  jack-a-lan terns,  and  the  meteors  called  falling  stars. 

*'  Now  I  have  shewn  many  years  since,"  continues  Dr.  Hales,  "  in 
the  appendix  to  my  Statical  Essays,  the  effect  that  a  mixture  of  a 
pure  and  a  sulphureous  air  have  on  each  other ;  viz.  by  turning  the 
mouth  downwards,  into  a  pan  of  water,  of  a  glass  vessel  of  a 
capacity  sufficient  to  hold  about  two  quarts,  with  a  neck  about 
twenty  inches  long,  and  two  inches  wide ;  then,  by  putting  under  it, 
ill  a  proper  glass  vessel,  with  a  long  narrow  neck,  a  mixture  of 
aquafortis  and  powdered  pyrites,  viz.  the  stone  with  which  vitriol 
is  made,  there  will  be  a  brisk  ferment,  which  will  fill  the  glass  with^ 
reddish  sulphureous  fumes ;  which,  by  generating  more  air  than  they 
destroy,  will  cause  the  water  with  which  the  whole  neck  of  the  glass 
vessel  was  filled,  to  subside  considerably.  When  tbe  reddish  sulphu- 
reous air  in  the  upper  part  of  the  glass  is  clear,  by  standing  two  or 
three  hours,  if  then  the  mouth  of  the  inverted  glass  be  lifted  out  of 
the  water,  so  as  to  let  the  water  in  the  neck  of  the  glass  fall  out ; 
which,  supposing  it  be  a  pint,  then  an  equal  quantity  of  fresh  air 
will  rush  in  at  the  mouth  of  the  neck  of  die  vessel,  which  must  imme- 
diately be  immersed  in  the  water :  and  on  the  mixture  of  the  fresh 
air  with  the  then  clear  sulphureous  air,  there  will  instantly  arise  a 
violent  agitation  between  the  two  airs,  and  they  will  become,  from 
transparent  and  clear,  a  reddish  turbid  fume,  of  th^  colour  of  those 
vapours  which  were  seen  several  evenings  before  the  late  earth* 
quakes :  during  which  effervescence,  a  quantity  of  air,  nearly  equal 
to  what  fresh  air  was  let  in,  will  be  destroyed ;  which  is  evident  by 
tbe  rising  up  of  tbe  water  in  the  neck  of  the  glass,  almost  as  high  as 
before.  And  if,  after  the  effervescence  of  the  mixed  airs  is  over^r  and 
become  clear  again,  fresh  air  be  admitted,  as  before,  they  will  again 
grow  reddish  and  turbid,  and  destroy  the  new  admitted  air  as  before ; 
and  this  after  several  repeated  admissions  of  fresh  air :  bpt  afler 
every  readmission  of  fresh  air  the  quantity  destroyed  will  be  less  an4 
lessy  till  no  more  will  be  destroyed.  And  it  is  the  same  afler  stand- 
ing several  weekly  provided,  in  the  mean  time,  too  much  fresh  air 
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bad  not  been  admitted.  Now,  I  found  the  sum  total  of  the  fresh 
air  thus  destroyed  to  be  nearly  equal  to  the  first  quantity  of  su|phu< 
reous  air  in  the  inverted  glass. 

"  Since  we  have  in  this  experiment  a  full  proof  of  the  brisk  agi- 
tation and  effervescence  which  arises  from  the  mixture  of  fresh  air 
with  air  that  is  impregnated  with  sulphureous  vapours,  which  arise 
from  several  mineral  substances,  especially  from  Uie  pyrites,  which 
abounds  in  many  parts  of  the  earth ;  may  we  not  with  good  reason 
conclude,  that  the  irksome  heat,  which  we  feel  in  what  is  called  a 
close  sultry  temperature  of  the  air,  is  occasioned  by  the  intestine 
motion  between  the  air  and  the  sulphureous  vapours  which  are  ex- 
haled from  the  earth?  which  effervescence  ceases,  as  soon  as  the 
vapours  are  equably  and  uniformly  mixed  in  the  air ;  as  happens 
also  in  the  effervescences  and  ferments  of  other  liquors.  The  com- 
mon observation  therefore,  that  lightning  cools  the  air,  seems  to  be 
founded  on  good  reason ;  that  being  the  utmost  and  last  effort  of 
this  effervescence. 

*'  May  we  not  hence  also,  With  good  probability  conclude,  that 
the  first  kindling  of  lightning  is  effected  by  the  sudden  mixture  of 
the  pure  serene  air  above  the  clouds,  with  the  sulphureous  vapoury 
which  are  sometimes  raised  in  plenty,  immediately  below  the  clouds? 
the  roost  dreadful  thunders  being  usually  when  the  air  is  very  black 
with  clouds,  it  rarely  thundering  without  clouds ;  clouds  serving,  in 
this  case,  like  the  abovementioned  inverted  glasses,  as  a  partition 
between  the  pure  and  sulphureous  airs ;  which  must,  therefore,  on 
their  sudden  admixture  through  the  interstices  of  the  clouds,  make 
(like  the  two  airs  in  the  glass)  a  more  violent  effervescence,  than  if 
thoiseairs  had,  without  the  intervention  of  the  clouds,  more  gradually 
intermixed,  by  the  constant  more  gradual  ascent  of  the  warmer 
sulphureous  vapours  from  the  earth,  and  descent  of  the  cold  serene 
air  firom  ab6ve.  And  though  there  was  no  luminous  flash  of  light 
in  the  glass,  yet,  when  such  sudden  effervescence  arises,  among  a  vast 
quantity  of  such  vapours  in  the  open  expanse  of  air,  it  may,  not  imr 
probably,  acquire  so  rapid  a  velocity,  as  to  kindly  the  sulphureous 
vapours,  and  thereby  become  luminous. 

"  And  since  fromf  the  effects  that  lightning  is  observed  to  have 
on  the  lungs  of  animals,  which  it  often  kills,  by  destroying  the  air'j 
elasticity  in  themri  as  also  from  its  bursting  windows  outwards,  by 
destroying  the  air's  elasticity  on  the  outside  of  those  windows; 
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since,  I  say,  it  is  heace  probable,  tbat  the  sulphureous  fumes  dd 
destroy  a  great  quantity  of  elastic  air ;  it  should  therefore  cause 
great  commotions  and  concussions  in  the  air,  when  the  air  rushes 
into  those  evacuated  places,  which  it  must  necessarily  do  with  great 
velocity. 

"Dr.  Papin  has  calculated  the  velocity  with  which  air  pushes 
into  an  exhausted  receiver,  when  driven  by  the  whole  pressure  of 
the  atmosphere,  to  be  at  the  rate  of  1305  feet  in  a  second  of  time ; 
which  is  at  the  rate  of  889  miles  in  an  hour:  which  is  near  eighteen 
times  a  greater  velocity  than  that  of  the  strongest  storms;  which  is, 
estimated  to  be  at  the  rate  of  fifty  miles  in  an  hour. 
'  "  Hence,  we  see  that  an  outrageous  hurricane  may  be  caused,  by 
destroying  a  small  proportion  of  the  elasticity  of  the  ^ir  of  any  place 
in  respect  to  the  whole.  No  wonder  then  that  such  violent  com- 
motions of  the  air  should  produce  hurricanes  and  thunder  showers, 
especially  in  the  warmer  climates,  where  both  the  sulphureous  and 
watery  vapours,  being  raised  much  higher,  and  in  greater  plenty 
cause  more  violent  effects. 

"  M.  de  Buffon  in  his  Natural  History  and  Theory  of  the 
Earth,  mentions  blade  dark  clouds  in  the  air  hear  the  tempestuous 
Cape  of  Good  Hope,  and  also  in  the  ocean  of  Guinea,  which  are 
called  by  the  sailors  the  Ox's  eye ;  which  are  oflen  the  forerunners 
of  terrible  storms  and  hurricanes.  Whence  it  is  to  be  suspected,  that 
they  are  large  collections  of  sulphureous  vapours;  which,  by  desti|&y- 
ing  suddenly  a  great  quantity  of  the  elastic  air,  cause  the  ambient 
air  to  rush  with  great  violence  into  that  vacuity,  thereby  producing 
tempests  and  hurricanes.  And  off  the  coast  of  Guinea  they  have 
iM>metimes  three  or  four  of  these  hurricanes  in  a  day  ;  the  forerun- 
Tiers  of  which  are  these  black  sulphureous  clouds,  with  a  serene  clear 
air,  and  calm  sea ;  which  on  a  sudden  turns  tempestuous^  on  the  ex- 
plosion of  these  sulphureous  clouds.  And  in  Jamaica  they  never 
have  an  earthquake  when  there  is  a  wind  to  disperse  the  sulphureous 
vapours. 

*'  In  like  manper  we  find,  in  the  late  earthquakes  at  London,  and 
in  the  accounts  of  many  other  earthquakes,  that  before  they  happen 
there  is  usually  a  calm  air,  with  a  black  sulphureous  cloud ;  which 
cloud  xvould  probably  be  dispersed  like  a  fog,  were  there  a  wind ; 
which  dispersion  would  prevent  the  earthquake,  which  is  probal^ly 
caused  l^  the  explosive  lightning  of  this  sulphureous  cloud,  being 
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both  nearer  the  earth  than  common  lightnings^  and  also  at  a  time 
when  sulphureous  vapours  are  rising  from  the  earth  in  greater  quan- 
tity than  usual^  which  is  often  occasioned  by  a  long  series  of  hot 
and  dry  weather.  In  which  combined  circumstances,  the  ascending 
sulphureous  vapours  in  the  earth  may  probably  take  fire,  and  thereby 
cause  an  earth-lightning,  which  is  at  first  kindled  at  the  surface,  and 
not  at  great  depths,  as  has  been  thought ;  and  the  explosion  of  this 
lightning  is  the  immediate  cause  of  an  earthquake. 

**  It  is  in  the  like  manner  that  those  meteors,  called  falling  stars, 
are  supposed  to  be  kindled  into  a  flame  at  the  upper  part  of  a  sul- 
phureous train,  which  is  kindled  downwards  into  a  flame,  in  the 
same  manner  as  a  fresh  blown-out  candle  is  instantly  lighted  from 
another  candle  held  over  it  at  a  distance^  in  the  sulphureous  inflam^ 
mable  smoke  of  it. 

''  I  am  sensible  that  it  may  seem  improbable,  that  the  ascending 
sulphureous  vapours  in  the  earth  should  thus  be  kindled ;  but  Nnce 
they  are  continually  ascending  through  the  pores  of  the  earth,  more 
or  less,  for  many  good  and  useful  purposes,  it  is  plain  there  is  room 
for  them  to  pass.  Besides,  as  Mons.  de  Buflbn  remarks,  naturalists 
hare  observed  perpendicular  and  oblique  clifls,  in  all  kinds  of  layers 
of  earth,  not  only  among  rocks,  but  also  among  all  kinds  of  earth, 
that  have  not  been  removed,  as  is  observable  wherever  the  earth  is 
open  to  any  depth.  Now  these  clifts  are  caused  by  the  drying  of 
the  i^vcral  horizontal  layers  of  the  earth ;  and  will  also  be  consider- 
ably the  wider  in  long  dry  hot  seasons,  which  are  usually  the  pre- 
paratory forerunners  of  earthquakes,  and  the  explosion  of  the  sul* 
phureous  vapours  may  probably  widen  them  more. 

''  It  is  very  observable,  in  the  opinion  of  Borelli  and  other  na- 
turalists, that  volcanoes  begin  first  to  kindle  near  the  surface  or  top 
of  the  mountains,  and  not  in  the  caverns  1n  the  lower  parts  of  (hem. 
Mons.  de  Buflbn  says,  that  earthquakes  are  most  frequent  where 
there  lare  volcanoes,  sulphureous  matter  abounding  most  there ;  but 
that,  though  the  volcanoes  continue  burning  long,  yet  the  earthquakes 
are  not  very  extensive.  But  that  the  other  sort  of  earthquakes,  which 
are  not  caused  by  a  volcano,  extend  often  to  a  great  distance.  These 
are  much  longer  east  and  west,  than  broad  north  and  south;  and  shake 
a  zone  of  earth  with  different  degrees  of  force  in  different  parts  of 
their  course  ;  viz.  in  proportion  to  the  diff*erent  quantities  of  explo* 
sive  sulphureous  matter  in  different  places.    These  kinds  of  eartb- 
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quakes  are  observed  to  be  progressive,  and  to  take  time  to  extend 
to  the  great  disjUinces  aoinetinoes  of  some  thousands  of  miles.  Tbey 
are  an  instantaneous  explosion  in  every  place  near  the  surface  of  the 
earth;  and  thereCore  do  not  produce  mountaiAs  and  islands,  as  Tolr 
canoes  sometimes  do. 

"  The  earthquake  in  London,  March  3,  vras  thought  to  mov^ 
from  eastward  to  westward.  M .  Buflbn  mentions  an  eacthquake  at 
Smyrna,  in  the  year  1688,  which  moved  from  west  lo  east ;  viz^ 
because  the  first  kindling  probably  began  on  the  western  side,  and 
in  the  earthquake  at  London  on  th^  eastern  side.  And  accordingly 
it  was  observed,  that  the  reddish  bows  in  the  air,  which  appeared  se« 
veral  days  before  that  earthquake,  arose  in  the  east,  and  proceeded 
westward.  It  was  observed,  after  the  earthquake  at  Smyrna,  that 
the  castle  walls,  which  run  from  east  to  west,  were  thrown  down ; 
but  those  from  north  to  south  stood ;  and  that  the  houses  on  rockr 
stood  better  than  those  on  tb^  earth. 

"  M.  de  BufiToa  relates,  that  the  vibrations  of  the  earthy  in  earth* 
quakes,  have  commonly  been  from  north  to  south,  as  appears  by  the 
motion  of  the  lamps  in  churches ;  w;hich  makes  it  probable,  that 
though  the  progress  of  the  earthquake  at  Smyrna  was  from  west  to 
east,  yet  the  vibrations  of  the  earth  might  be  from  north  to  squtb  ; 
and  thereby  occasion  the  falling  of  the  castle  walls,  which  run  from 
east  to  west,  but  not  those  which  run  from  north  to  south,  A  pro- 
bable argument  that,  as  the  freest  passage,  so  the  greatest  explosions 
were  made  in  the  clifls  of  the  earth  which  run  east  and  west*  whiofa 
would  make  the  vibrations  north  and  south. 

"  It  was  observed,  that  the  waters  turned  foul  the  day  before  ao 
earthquake  at  Bologna  in  Italy ;  and  I  was  informed  that  the  water 
of  some  wells  in  London  turned  foul  at  the  time  of  the  earthquakes* 
Which  was  probably  occasioned  by  the  ascent  of  great  plenty  of 
sulphureous  vapours  through  the  earth. 

"  As  to  the  hollow  rumbling  noise,  which  is  usually  heard  in 
earthquakes,  it  seems  not  improbable  that  it  may  be  occasioned  by 
the  great  agitation  that  the  electrical  etherial  fluid  i^  put  into  by 
so  great  a  shock  of  a  large  mass  of  earths  For,  if  th^  Uke  motion  of 
9  small  revolving  glass  globe  can  excite  it  to  the  velocity  of  light- 
ning, and  that  with  a  force  sufficient  to  kill  animals,  how  much 
greater  agitation  may  it  probably  be  excited  to  Vy  tln^e  explosive 
force  of  an  earthqual^e ! 
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*'  The  ^j(pjo»ioo  of  a  cannon  in  St.  James's  Parl^  is  observed  to 
electrifi^  the  gl^si^  of  tbe  windows  io  the  Treasury.  And  what  makes 
it  9tiU  n(ipi^  probs^ble*  i^  the  analogy  that  there  is  between  them  iu 
other  resptects.  .  For,  as  thii^  electrical  flash  rushes  with  the  velocity  of 
ligbUiing  along  the  vno^t  loUd  bodies,  a^  iron,  &c.  and  as  I  have 
seen  it'  run  oply  on  tb^  in;egular  gilding  of  leather ;  so  such  solid 
bodije^  ve  ^bjierved  tQ  be  tbi?  eonducto^^  of  aerial  lightning,  which 
rends  oaks  in  pieces,  and  has  been  known  to  run  along  and  melt  an 
iron  bell-wice  on  bpth  side^  of  a  room,  &c.  And  accordingly  it  was 
observed^  in  the  ^reat  earthquake  in  Jamaica.,  th;at  the  most  tre- 
mendous, roaring  was  in  the  rocky  mftuntaini^  And  in  the  late 
earthquake  of  March  8,  in  London,  th/^  loudest  explosions  were 
tbonght  to  b^  heard  pear  such  large  9tonj?  building?  as  churches 
with  Iphj  steeple^  ^d  fpires. 

"  I,  who  lay  in  Di^ke's-oo^rt,  near  St  Martin's  church,  and  wa^ 
awake  all  the  tiffin  pf  tb^  earthqual^e,  plainly  heard  a  loud  explor 
si<>a  Mjf  in  the  air,  like  that  of  a  small  cannop ;  which  made  me 
CQiyecture^  tb^  tbe  noi^e  was  owing  to  tbe  rushing  oS,  and  sudden 
eiQ>ap9ioi^  of  the  electrical  flui4«  at  Vhe  top  of  St.  Martin's  spire ; 
where  all  the  electrical  efSuvia^  which  ascended  vp  along  the  larger 
body  of  tbe  tower^  hei^g  by  attraction  strongly  coi^ensed,  and  ac** 
celerated  at  tbi?  ]poipt  of  the  weatbercopk,  as  tliey  rushed  off,  mad^ 
jBo  m^ch  the  l^qder  expansive  explosion." 

The  Rev.  Johiji  Se<jidon  observes,  4l^  sopn  as  I  felt  the  shock,  I 
was  imi^ediately  i^}preheo;^ive  what  i^  wav  a^^  ^cnt  out  to  see 
whether  there  wa?  any  tl^og  r«i;narkable  in  tbe  atip^iosphere.  I  then 
obsierved  a  very  nncommoA  apptearance,  viz.  aif  infinite  number  of 
nyf«  PTOC^dijng  fron^  al)  parts  of  the  hfeatven;^  converged  to  oi;^ 
poi.Qt ;  n9  lumi^pu^  bpdy  appe^ed  at  afl.  The  rays  were  at  first  ^f 
a  bright  yellow ;  afterwards  they  became  blood-red.  This  phepo- 
menon  waa  not  far  from  our  zenith.  It  qontifiued  arbout  twenty 
Qjinytes,  apd  thl^Q  di^ppeared. 

I>r.  Dodridgej  remaft^ :  Th^  n^^rning  on  which  the  ph^^P^^e- 
pon  happened*  W^»  reipaxkahly  calm;  but  quic)f)y  after  the  shock, 
the  wind  rose ;  and  the  clpud^^  which  had  CQverei^  the  heavens  for 
several  dayS/  were  pretty  much  di^pe^sed.  There  was  a  reppirt  that, 
at  near  foyr  o'clock  that  morning  (Sunday )»  a  ball  of  fire  was  seen. 
On  Monday  nigh^  the  sky  in  the  ca^t  was  as  red  as  blood;  s^nd  on 
Tuesday  night  wa?  the  finest  aurora  borealis  be  ever  saw.    He  sayf« 

c2 


Digitized  by 


Google 


20  GENERAL   HISTORY    OF    EARTHQUAKES. 

that  a  Mr.  Scawen  was  conBdent  that  he  heard  that  rushing  noise 
so  generally  mentioned  by  all  who  observed  any  thing  extraordinary, 
not  only  before,  but  after  the  shock ;  and  that  he  could  trace  the 
direction,  from  S.  W.  to  N.E.  He  adds,  that  a  niece  of  Sir  Hans 
Sioane  observed,  that  just  before  the  shock,  her  birds  drooped  re- 
*  roarkably,  and  hid  their  heads  under  their  wings :  a  circumstance 
often  observed  in  Italy,  and  other  places  where  these  phsBnomena 
are  frequent. 

The  last  of  these  papers  is  by  Dr.  Stukeley,  on  what  he  calls  the 
philosbphy  of  earthquakes :  he  recounts  the  most  remarkable  cir« 
cumstances  mentioned  in  the  several  accounts,  and  thence  deduces 
a  theory  to  explain  the  whole. 

We  have  had,  says  he,  many  opportunities  of  reflecting  on  that 
most  awful  and  hitherto  unusual  appearance.  Tlie  year  1750,  may 
rather  be  called  the  year  of  earthquakes,  than  of  jubilee.  For, 
since  they  began  with  us  in  London,  they  have  appeared  in  many 
parts  of  Europe,  Asia,  Africa,  and  America,  and  have  likewise  re- 
visited many  counties  in  our  island  :  at  length,  on  the  30th  of  Sep- 
tember, having  taken  their  leave  (as  we  hope)  with  much  the  most 
extensive  sRock  we  have  seen  in  our  days. 

We  have  been  acquainted  by  those  that  remember  it,  that  in  the 
earthquake  of  November,  1703,  which  happened  in  Lincolnshire, 
the  weather  was  calm,  close,  gloomy,  warm,  and  dry,  in  a  ^degree 
highly  unusual  at  that  season  ;  and  thus  it  has  been  with  us  all  the 
year :  and  from  the  numerous  accounts  we  have  received  at  the 
Royal  Society,  in  the  beginning  and  end  of  the  year,  where  any 
mention  is  made  of  the  weather,  they  agree  in  the  like  particular : 
which  is  consentaneous  to  what  is  remarked  as  the  constant  fore- 
runner of  earthquakes,  and  what  prepares  the  earth's  surface  to  re- 
ceive the  electrical  stroke. 

We  had  a  paper  read  at  the  Boyal  Society,  concerning  the  first 
earthquake  felt  by  us  at  London  on  the  8th  of  February.  A  shep- 
herd belonging  to  Mr.  Secretary  Fox  at  Kensington,  the  sky  being 
perfectly  serene  and  clear,  was  much  surprized  with  a  very  extra- 
ordinary noise  in  the  air,  rolling  over  his  head,  as  of  cannon  close 
by.  This  noise  passed  rushing  by  him  ;  and  instantly  he  sawjthe 
*  ground,  a  dry  and  solid  spot,  wave  under  him,  like  the  face  of  the 
river.  The  tall  trees  of  the  avenue,  where  he  was,  nodded  their 
tops  very  sensibly,  and  quavered.    The  flock  of  sheep  immediately 
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took  fright,  and  ran  away  all  together,  as  if  the  dogs  had  pursued 
them.  A  great  rookery  in  the  place  were  equally  alarmed ;  and, 
after  a  universal  clangor,  flew  away,  as  if  chased  by  hawks. 

It  was  likewise  mentioned,  that  in  the  same  earthquake,  a  great 
parcel  of  hens  and  chickens,  kept  at  that  time  in  Gray's- inn -lane, 
on  the  shock,  ran  to  the  roost  afirighted  ;  and  the  hke  was  observecf 
of  pigeons.  And  in  our  account  of  the  last  earthquake  from  Nor- 
thampton, it  is  remarked,  that  the  birds  in  cages  put  their  heads 
under  their  wings,  as  to  hide  themselves. 

Mr.  Jackson,  potter  at  Lambeth,  gave  an  account  of  some  boats 
and  lighters,  in  the  river  at  that  time ;  the  people  in  them  seemed  to 
feel  as  if  a  porpoise,  or  some  great  fish,  had  heaved  and  thumped 
at  the  bottom  of  the  lighters.  This  is  sometimes  the  case  with 
ships  at  sea;  which  seems  evidently  owing  to  an  electrical  impres- 
sion on  the  water. 

In  the  Evening  Post,  June  23,  we  had  a  paragraph  from  Venice, 
that  a  terrible  earthquake  had  lately  been  felt  in  the  Isle  of  Ce- 
rigo,  a  little  rocky  isle.  It  threw  down  a  great  number  of  houses, 
and  above  2000  inhabitants  were  buried  in  the  ruins.  Another 
earthquake  about  that  time  happened  in  Switzerland,  which  split  a 
vast  rocky  mountain,  and  an  old  castle  wall,  of  an  immense  thick* 
Dess« 

But,  since  then,  these  wonderful  movements  have  stalked  round 
the  globe ;  (and  been  lately  felt  in  our  own  island,  though  to  the 
terror  only  of  many  thousand  people}  besides  those  that  appeared 
in  the  western  parts,  in  the  more  early  time  of  the  year. 

In  a  letter  from  Maurice  Johnson,  Esq.  the  founder  and  secretary 
of  the  Literary  Society  of  Spalding,  which  has  now  subsisted  these 
forty  years ;  he  says  that,  on  Thursday  the  23d  of  August  last,  an 
earthquake  was  very  sensibly  felt  there,  about  seven  o'clock  in  the 
morning,  throughout  the  whole  town  and  neighbourhood,  and  many 
miles  round;  but  chiefly  spread  northward  and  southward.  He 
says,  that  for  a  fortnight  before,  the  weather  had  been  serene,  mild, 
and  calm ;  and  one- evening  there  was  a  deep  red  aurora  austt*alis, 
covering  the  cope  of  heaven,  very  terrible  to  behold.  This  same 
shock  was  felt  at  Grantham,  Stamford,  and  Miltonby  Peterbo- 
rough ;  and  generally  at  all  the  intermediate  places. 

But  we  have  had  many  advices  from  all  hands,  at  the  first  and  second 
meetings  of  the  Royal  Society  for  the  winter  season,  with  further  par- 
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ticulars  relating  to  this  great  concuSBion :  tfaot  it  W^felt  afttfae  sam^ 
time  at  Rugby  in  WarWidcshire,  and  Reached  to  Warwick^  at  Lut- 
terworth in  Leicestershire ;  at  Leicester,  and  round  about  They 
describe  it,  that  the  hotlses  tottered,  and  seei^ed  to  heftye  up  and 
down,  though  it  lasted  but  a  few  seconds.  It  was  attended  wirti  a 
rushing  noise,  as  if  the  bouses  wefe  falling ;  and  pe6ple  "^ete  uni- 
versally so  affirighted,  as  to  run  out,  imaginitig  that  their  own  or 
neighbours'  houses  were  tumbling  on  their  heads.  In  the  villages 
around,  the  people,  being  at  divine  service,  were  much  adarmed  both 
with  the  noise,  which  exceeded  aH  the  thunder  they  had  everh^rd, 
beyond  compare ;  and  with  the  great  shock  accompanying,  which 
was  like  somewhat  that  rushed  against  tfie  church-walls  and  roof; 
some  thinking  the  pillars  cracked ;  many,  that  l^e  beams  of  the 
roof  were  di^ointed;  and  all,  that  the  whole  was  falling ;  and  happy 
were  they  that  could  get  out  first.  A  few  slates,  tiles,  and  parts  of 
chitpneys>  fell  from  some  houses ;  pewter,  glassies,  and  brass,  fell 
from  shelves;  a  dock-bell  sometimes  struck;  Windows  universally 
rattled ;  and  the  like  circumstances  of  tretaor. 

Tile  same  extended  jtself  to  Coventry,  Derby,  Nottingham, 
Newark ;  then  came  eastward  to  Harborough,  Towcester,  North- 
ampton, Rowell,  Kettering,  Wellingborough,  Oundle  in  Northamp* 
tonshire^  Uppingham,  Oakham  in  Rutland,  Stamford,  Bourn, 
Grantham,  Spalding,  Boston,  and  to  Lincoln  in  Lincolnshire ;  Hol- 
bech,  and  other  towns  in  that  county ;  Peterborough,  Wisbech  in 
the  Isle  nf  Ely,  tog^her  with  all  the  intermediate  and  adjacent 
places.  Then  it  passed  over  the  whole  breadth  of  'Ely-Fen,  and 
reached  to  Bury  in  Suffolk,  and  the  country  thereiabouts ;  of  which 
we  had  notice  fVom  Lady  Cortiwullis :  an  extent  flrotii  Wartvtek  to 
Bury  of  iabout  a  hundred  mil^  \ii  length,  and  generally  speaking, 
forty  miles  in  breadth.  And  this  virst  spaee  was  jperv^ded  by  this 
amazing  motion,  as  far  as  we  can  get  any  satisfaction,  in  dve  sam^ 
instant  of  time. 

In  regard  to  circumstances,  they  were  pretty  similar  throtighont. 
At  Northampton,  a  gentlewoman,  sitting  in  her  chair,  relates,  that 
she%nd  her  chair  were  twice  sensibly  lifted  iip,  and  set  down  again. 
A  stack  of  chimneys  Were  thrown  dowh  in  College*lane ;  a  place  re- 
taining the  memory  of  a  sort  of  university  once  beginning  iit  Nbrth- 
ampton.  The  windows  ^f  houses  rattled  throughout  the  whole 
town ;  but  no  mischief  done. 
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niey  fancied  there  tiie  motiovi  of  it,  as  they  expressed  it,  to  be  east- 
ward. In  streets  that  rnn  north  and  south,  the  houses  on  the  east- 
side  of  the  way  were  most  affected :  and  Dr.  Stonebouse's  dwelling, 
the  strongest  in  the  town,  was  most  sensibly  shaken.  So  it  was  like- 
wise nk^rveA,  that  churches  Were  most  subject  to  its  violence.  They 
thougfat  too  that  the  motion  seemed  rather  horizontal,  or  lateral 
tiuni  uj^ward.  Some  counted  the  pulses  distinctly,  to  the  number  of 
Ibur.  That  the  second  and  third  pulse  were  stronger  than  the  first 
and  feuifh.  From  sM  these  various  accounts,  there  was  no  sul- 
phureom  smell  or  eruption,  no  fissures  in  the  ground  perceived,  yet 
several  people  were  sick  upon  it 

it  was  more  evidently  perceived  by  people  standing ;  most,  by 
tfaoae  that  were  sitting ;  least,  by  such  as  were  walking ;  and  in  upper 
stories  of  hrouses  more  tlian  in  lower,  or  ceHars.  Some,  coming  down 
st«ii«,  were  in  danger  of  being  thrown  forwards :  several  sitting  in 
chairs,  and  hearing  the  hollow  thundering  noise,  and  thinking  it 
waa  a  coach  passing  by,  when  they  attempted  to  get  up  to  see  what 
it  was,  they  were  thrown  back  again  into  their  cbair.  Some  heard 
the  waiDfliccA  crackle.  A  lady,  siiiing  by  the  fire,  with  ber  chair 
leaning  forwards,  was  thrown  down  on  her  hands  and  knees. 

It  was  particularly  remaiiced  (as  before  naentioned),  that  birds  in 
cages  were  sensibly  affrighted,  thrusting  their  heads  under  their 
wings.  Mrs.  Atticock,  of  Loddiiigton,  a  lady  in  childbed,  was  so 
Effected  that  it  caused  her  death.  Some  people  fbk  such  a  sudden 
shortness  of  breath,  that  they  were  forced  to  go  out  into  the.  open 
air,  it  ao  afiected  the  pulmonary  nerves.  Many  were  itktn  with 
bead-achs. 

These  are,  in  general,  the  observations  made  at  the  time  of  these 
taithN|uakts.    Give  me  leave  now  to  make  the  following  remarks. 

1.  As  fiir  as  we  can  possibly  learn,  where  no  one  can  be  prepared 
at  different  places  by  time-keepers,  this  mighty  concussion  was  felt 
precisely  at  theaaoie  instant  of  tinoe,  being  about  half  an  hour  after 
twelve  «t  DooB.  This,  I  presoroe,  cannot  be  accounted  for  by  any 
natural  power,  but  that  of  an  electrical  vibration,  which  we  know 
eels  instantaneously.  ^ 

2.  IM  us  redect  on  the  vast  extent  of  this  tremMing,  100  miles 
in  length,  40  in  breadtln  which  amounts  to  4000  tfquare  miles  in 
■iirtkoe.  That  this  should  be  put  into  such  an  agitation  in  one  mo- 
kkttA,  n  such  a  prodigy,  as  we  shodd  never  believe,  or  conceive,  did 
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we  not  know  it  to  be  a  fact^  from  our  own  senses.  But  if  we  seek 
for  a  solution  of  it>  we  cannot  tbitik  any  natural  power  is  equal  to 
it,  but  that  of  electricity  ;  which  acknowledges  no  sensible  transition 
of  time,  no  bounds. 

3.  We  observe,  the  vulgar  sdution  of  subterraneous  eruptions 
receives  no  countenance  from  all  that  was  seen  or  felt  during  these 
earthquakes :  it  would  be  very  hard  to  imagine  how  any  such  thing 
could  so  suddenly  and  instantaneously  operate  through  this  vast 
space,  and  that  in  so  similar  and  tender  a  manner,  over  the  whole, 
through  so  great  a  variety  as  well  as  extent  of  country,  as  to  do  no 
mischief. 

A  philosophical  inquirer  in  Northamptonshire,  who  had  his  eye 
particularly  on  this  point,  takes  notice  that  there  were  not  any  fissures 
in  the  ground,  any  sulphureous  smells,  or  eruptions,  any  where  per- 
ceived, so  as  to  favour  internal  convulsions  of  the  earth ;  yet  we 
learn,  from  a  letter,  at  Uppingham  in  Rutland,  that  a  plaster  floor 
became  cracked  thereby.  These  kind  of  floors  are  frequent  in  this 
country,  what  we  call  stucco  in  London ;  and  it  gives  us  a  good 
notion  of  the  undulatory  vibration  produced  by  an  earthquake ; 
which  some  have  compared  to  that  of  a  musical  string ;  others,  to. 
that  of  a  dog,  or  a  horse,  shaking  themselves  when  they  come  out  of 
the  water. 

4.  The  former  earthquake,  that  happened  at  Grantham,  Spald* 
ing,  Stamford  (which  towns  lie  in  a  triangle)  took  up  a  space  which 
may  in  gross  be  accounted  a  circle  of  twenty  miles  in  diameter ;  the 
centre  of  which  is  that  great  morass  called  Deeping-Fen.  This 
comprehends  fourteen  miles  of  that  twenty  in  diameter ;  and  where, 
probably,  the  electrical  impression  was  first  made.  Much  the  major 
part  of  Deeping-Fen  is  under  water  in  the  winter;  underneath  is  a 
perfect  bog :  now  it  is  very  obvious  how  little  favourable  such  ground 
is  for  subterraneous  fires.  i 

In  the  second  earthquake,  not  only  this  country  was  affected 
again,  but  likewise  a  much  larger  space  of  the  same  sort  of  fenny 
ground,  rather  worse  than  the  former :  all  Donington-Fen,  Deep* 
ing-Fen,  Croyland-Fen,  Thorny-Fen,  Whittlesea-Fen,  Bedford-Le-^ 
ve\j  and  the  whole  extent  of  Ely-Fen,  under  various  denominations. 
This  country,  under  the  turf,  abounds  with  subterraneous  timber  of 
all  kinds;  fir,  oak,  and  brush-wood;  stags' horns:  now  and  then 
they  find  a  quantity  of  hazel  nuts,  crowded  together  Qn  a  heap :  I 
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have  some  of  them.  This  is  a  matter  common  to  all  boggy  ground 
over  the  whole  globe.  They  are  the  ruins  of  the  antecTiluvian  world, 
washed  down  from  the  high  country,  where  they  grew,  here  lodged, 
and  by  time  overgrown  with  the  present  turf. 

5.  All  this  country,  though  underneath  it  is  a  watery  bog,  yet, 
through  this  whole  summer,  and  autumnal  season  (as  they  can  have 
no  natural  springs  in  such  a  level)  the  drought  has  been  so  great  on 
the  superficies,  that  the  inhabitants  were  obliged  every  day  to  drive 
their  cattle  several  miles  for  watering.  This  shows  how  fit  the  dry 
surface  was  for  an  electrical  vibration ;  and  we  learn  from  hence 
this  important  particular,  that  it  reaches  but  very  little  below  the 
earth's  surface.  ' 

Mr.  Johnson,  hi  another  letter  which  he  wrote  concerning  the 
second  earthquake  observed  at  Spalding,  says,  on  this  occasion  he 
was  obliged  to  scour  his  canal,  and  deepen  it ;  that  they  came  to  a 
white  quicksand,  which  afibrded  to  all  the  neighbourhood  excellent 
water  in  plenty. 

In  the  gravelly  soil  of  London,  and  where  the  two  shocks  were 
.  felt  by  us  in  the  beginning  of  the  year,  we  know  there  is  not  a  house 
in  the  whole  extent  of  this  vast  city,  and  all  around  it,  but  a  spring 
of  water  is  ready  on  digging  a  well ;  whence  we  have  much  reason 
to  believe,  that  the  internal  parts  of  the  earth  are  like  a  sponge  soaked 
in  water,  so  that  the  only  dry  part  of  it  is  the  superficies ;  which  is 
the  object  and  the  subject  of  tha(  electric  vibration  wherein  it  seems 
an  earthquake  consists.  This  shows  the  mistake  of  the  ancients ; 
who,  fancying  that  earthquakes  proceeded  from  subterraneous  erup* 
tions,  built  their  prodigious  temple  of  Diana  of  Ephesus  on  a  boggy 
ground,  to  prevent  such  a  disaster. 

6.  Earthquakes  are  truly  most  violent  in  a  rocky  country ;  be- 
cause the  shock  is  proportionate  to  the  solidity  of  the  matter  elec* 
trified :  so  that  rocks,  old  castle  walls,  and  strong  buildings,  are  most 
obnoxious  to  the  concussion.  The  Isle  of  Cerigo  was  more  liable^ 
and  more  rudely  treated  by  the  late  earthquake,  both  because  it  was 
an  isle,  and  because  it  was  rocky.  So  we  may  say  of  the  late  earth- 
quake in  Switzerland,  that  split  the  mountain  and  the  old  castle  wall. 
Whence  Mr.  Johnson,  in  his  second  letter,  says,  it  cracked  a  very 
strong  brick  house  in  Gosberton  by  Spalding.  Br.Dodridge  ob*' 
serves,  from  Northampton,  that  Dr.  Stonehouse's  dwelling,  being  a 
very  strong  one«  was  most  sensibly  shaken.    And,  throughout  the 
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wln^  txtent  of  tih'w  great  twihif^Acy  we  fiiid  bofth  llie  Wi^^,  the 
8h€»ck,  and  ibc  temr»  wes  greatest  at  the  tHarckes,  WhoM  walh  ahd 
hulk  made  more  re8i$t«tice  tlian  hcHises ;  atid>  gerteMMy  spieakiBg,  tbe 
churches  throughout  thi«  Vbole  extent  hate  vtrf  Mr  and  forgie 
towers,  and  many  remarkable  npireB  of  ^ood  staii^. 

This  tame  Tibration,  impressed  on  the  Water^  meeting  wM  the 
solid  of  the  bottom  of  ships  and  iigbtera»  gites  that  thamp  fiett  there. 
Yet,  of  the  miUions  of  ordinary  houses  o^r  Which  it  passed,  not  one 
fell :  a  coiisideratioQ  Which  sufficiently  points  out  lo  us  what  sort  of 
amotion  this  was  not ;  what  wtt  of  a  motion  this  was ;  and  whence 
derived :  hot  a  epntukion  of  the  bowels  of  the  earthy  but  a  uniform 
vibration  of  its  surface,  aptly  thought  like  that  of  a  mt^cal  atring ; 
or  what  we  put  a  drinking-gtass  into>  by  rubbing  one's  finger  over 
iht  edge ;  which  yet,  brought  to  a  cenain  pitch,  breaks  the  glass ; 
undoubtedly  an  ^ectric  repulsion  of  part^ 

7.  We  liod»  from  all  accountis  ancient  and  modern,  that  tbe  wea<- 
ther  preceding  these  shocks  was  mild,  warm,  dry,  sereile,  clear, 
frosty  :  what  notoriously  favours  all  our  eledtrical  experiments.  We 
very  well  fcnow>  ^Ntt  {;em:nilly  aM  last  winter,  sprtng,  summer,  and 
autumn,  have  been  remarkably  of  this  kind  of  weather ;  more  so  than 
has  been  observed  in  <dur  memory ;  and  have  had  all  those  requisites, 
appearances,  and  preparations,  that  notoriously  <;ali9e  electricity, 
^ot  promote  it>  or  that  are  the  effe<sta  of  it 

^.  We  find  the  blood-red  australis  aurora  preeeding  at  Spalding, 
as  with  us  at  London.  This  year  has  been  more  remarkable  than  any 
ibr  fip&-ballS)  thunder,  lightnings  and  oort»eations,  almost  through- 
out aH  England,  t^tre-balls  mote  thah  one  were  seen  in  Rutland 
and  Lincolnshires,  and  particularly  observed.  All  these  kinds  of 
meteors  are  tighlly  judged  to  proceed  froKti  a  «tate  of  electricity  in 
the  earth  and  atmosphere. 

Mr*  lobnaoM,  IM  both  his  letters  on  the  first  and  second  eavthqtkakes 
at  Spddlng>  reibarkfc  partituhrty  of  their  efiecift  being  mostly  spread 
lo  the  not th  and  south,  and  especially  frit  on  ^e  aea^coast.  We  may 
observe  that  auch  ia  the  direction  of  Spalding  river,  whidh  both  con- 
ducts and  strengtl^^ns  the  ekttric  Vibration ;  conveying  it  along  this 
aea^hore>  thende  up  Boston  channel,  and  so  up  Boston  river  to  Lin- 
coln ;  as  We  discern,  by  casting  out  eye  upoih  a  map. 

We  observe  farther,  that  the  m^in  of  ^is  second  earthquake  dis- 
played Ha  tStttM  along  and  between  the  tWo  rivers  Welbmd  and 
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Av«n ;  iiQ^  that  froHA  tbei^  very  origiiM  down  tx>  their  ikH  imo  the 
tetk  It  like^rifle  reached  ^le  river  Witham,  which  ditected  the  elec* 
tHc  ftneattt  that  way  too  to  LlDcdn  •:  i&r  which  neasoo,  as  thetn 
meeting  the  sanoe  coming  from  Boston>  the  shock  liras  tnost  seoftibly 
felt,  h  reached  likewi«e  lb  the  IVent  at  Nclttivighaln>  which  coti** 
veyed  it  to  Newark^ 

Thefint  electrical  stroke  teetnt  to  bave  been  made  on  the  high 
ground  abovte  Daventry^  in  Novthatuptooshire,  where  are  the  Ronaafii 
catn^  made  hy  P.  OMoHus,  the  pref>Metor.  Thence  it  deneended 
<^iefly  eaflitward,  and  along  thie  rtver  W^Haivd,  Arom  Harborough  to 
Stamford,  Spalding^  and  the  «ea ;  and  aloiig  the  river  Avon,  or  Nen> 
to  NoHbampton,  Peter^forough,  and  WUbech,  to  tlie  aea.  It  spread 
all  over  the  vast  leviel  of  the  Isle  of  Ely,  assisted  by  many  canals  and 
rivers,  aatural  and  artificiaU  made  for  drainage.  It  was  still  con* 
docted  eiftstward,  up  Mildenhall  river  in  Sufiblk>  to  Bury,  and  ^ 
parts  adjacent.  All  this  affkn*,  duly  considered,  is  a  confirmation  of 
the  doctrine  I  advanced  on  this  suhjecft. 

10.  I  tppfiehend  it  wais  not  the  noise  in  the  txt,  as  of  many  tanoon 
let  off  at  once,  preceding  the  earthquake,  tbKt  so  mbcb  afiVightfed 
peofrfe,  or  aH^tied  the  thtep,  the  rookery  at  Kensington,  the  h«n  and 
chickens  inCrray's-inn-lane,  and  the  pigeons ;  It  could  not  be  boiiely 
the  Supelrfioial  movement  of  the  eaKh  that  disturbed  tbem  ail  m, 
once :  I  Judge  it  to  be  the  effect  df  ■eliectll'icity,  somewhat  like  what 
causes^a-sidmess^  suth  a%oH  isf  motion  as  We  ttte  not  accustomed 
to.  So  the  earthquake  affects  all  those  of  weak  nervets  or  4bat  hav^ 
aerwms  complaints,  obnoxious  to  hysterics^  colics^  rheumatic  pains 
in  dieir  jointsc  Severri  women  w«re  seized  with  violent  h^ad-ach^s 
hefbtt  both  th^  shocks  were  felt  in  London.  It  was  this  that  affected 
th^  people  With  a  shortness  df  breath.  This  made  the  dog  mn  whin«> 
ing  about  the  room,  seeking  to  get  ^ut :  this  made  lfae*ftshe&  kap  up 
in  the  pond  at  Southwark ;  like  the  experiment  of  electrifying  fh^ 
fishes ;  it  makes  them  irck :  and  this  Causes  the  binls  in  cages  to 
hide  their  heads  under  their  wings,  because  they  tlmnot  fly  away : 
which  is  coAimonly  observed  of  them  in  Italy,  and  countries  whef^ 
earthquakes  are  more  frequent. 

11.  I  observe,  the  shepherd  bf  Kensington  thought  the  motion  oif 
the  earthquake,  and  the  sound,  tvere  from  N.  W.  to  8.  E.  On  the 
contrary,  Mr.  Byfield,  the  scsHet-dyer,  in  Southwark,  Uiougbt  ih^ 
noise  came  from  the  river  bv^low-bridge^  and  went  towards  West«> 
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iDinster;  where  it  rattled  so,  that  he  did  not  douht  hut  that  the 
ahhey-churcb  was  beaten  down.  Dr.  Parsons  took  pains  to  find  out 
the  way  of  the  motion  of  the  earthquake,  from  the  different  position 
of  the  beds :  but  from  the  contradictory  answers  given,  he  could  ob- 
tain no  satisfaction  as  to  that  point.  All  this,  and  what  was  observ- 
ed from  Northampton,  of  the  motion  being  thought  by  some  to  be 
upward  and  downward,  by  others,  rather  horizontal  or  lateral,  the 
counting  the  pulses,  and  the  like,  only  points  out  to  us  the  prodi- 
gious celerity,  and  the  vibratory  species  of  the  motion  of  an  earth- 
quake, but  far,  very  far,  is  this  from  being  owing  to  the  tumultuous 
ebullition,  the  irregular  hurry  of  subterraneous  explosions* 

12.  How  the  atmosphere  and  earth  are  put  into  that  electric  and 
vibratory  state,  which  prepares  them  to  give  or  receive  the  snap, 
and  the  shock,  which  we  call  an  earthquake,  what  it  is  that  imme- 
diately produces  it,  we  cannot  say ;  any  more  than  we  can  define 
what  is  the  cause  of  magnetism,  or  of  gravitation,  or  how  muscular 
motion  is  performed,  or  a  thousand  other  secrets  in  nature. 

We  seem  to  know,  that  the  Author  of  Nature  has  disseminated 
ethereal  fire  through  all  matter ;  by  which  these  great  operations 
are  brought  about.  This  is  the  subtle  fluid  of  Sir  Isaac  Newton, 
pervading  ail  things ;  the  occult  fire  diffused  through  the  universe, 
according  to  Marsilius  Ficinus,  the  platonic  philosopher,  in  the 
Timaeus  of  his  master.  And  the  Platonists  insist  on  an  occult  fire 
passing  through  and  agitating  all  substance  by  its  vigorous  and  ex- 
pansive motion. 

Before  them,  Hippocrates  writes  in  the  same  sense,  1.  De  victus 
ratione,  that  this  fire  moves  all  in  alL  This  ethereal  fire  is  one  of 
{he  four  elements  of  the  ancients;  it  lies  Utent,  and  dispersed 
through  all  the  other  three,  and  quiescent,  till  collected  in  a  quan- 
tity that  overbalances  the  circun^jacent,  like  the  air  crowded  into  a 
tempest ;  or  till  it  is  excited  by  any  proper  motion. 

This  fire  gives  elasticity,  and  elasticity,  or  vibration,  is  the  mother 
of  electricity.  This  fire  is  in  water,  and  betrays  itself  to  our  senses 
in  salt  water.  Many  a  time  when  I  have  passed  the  Lincolnshire 
washes  in  the  night-time,  the  horse  has  seemed  to  tread  in  liquid 
flames.    The  same  appearance  is  often  at  the  keel  of  a  ship. 

The  operation  of  the  ethereal  fire  is  various,  nay  infinite,  accord- 
ing to  its  quantity,  and  degree  of  incitement,  progress,  hindrance, 
or  furtherance.     One  degree  keeps  water  fluid,  says  the  learned 
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Bishop  of  Cloyne ;  another  turns  it  into  elastic  air ;  and  air  itself 
seems  nothing  else  but  vapours  and  exhalations  rendered  elastic  by 
this  fire. 

lliis  same  fire  permeates  and  dwells  in  all  bodies,  even  diamond, 
flint,  and  steel.  Its  particles  attract  with  the  greatest  force,  when 
approximated.  Again,  when  united,  they  fly  asunder  with  the 
greatest  celerity.  All  this  is  according  to  the  laws  prescribed  by 
the  Sovereign  Architect.  This  is  the  life  and  soul  of  action  and 
re- action  in  the  universe.  Thus  has  the  Great  Author  provided 
against  the  native  sluggishness  of  matter !  light,  or  fire,  in  animals, 
is  what  we  call  the  animal  spirits ;  and  is  the  author  of  life  and  mo« 
tion.  But  we  know  not  the  immediate  mode  of  muscular  motion, 
any  more  than  how,  in  inanimate  matter,  it  causes  the  vibrations  of 
an  earthquake. 

13.  The  great  question  then  with  us  is,  how  the  surface  of  the 
earth  is  put  into  that  vibratory  and  electric  state  by  heat  and  dry- 
,ness  ?  We  must  needs  acquit  the  internal  of  the  earth  from  the 
charge  of  these  superficial  concussions.  How  is  the  ethereal  fire 
crowded  together,  or  excited,  so  as  to  cause  them  ;  seeing,  in  our 
ordinary  electrical  experiments,  we  make  use  of  friction  ? 

But  that  friction  alone  does  not  excite  electricity,  we  know,  from 
the  obvious  experiment  of  flint  and  steel ;  where  the  suddenness  of 
the  stroke,  and  hardness  of  the  matter  does  it  Another  method  of 
exciting  it,  is  the  letting-off*  a  number  of  great  guns ;  which  so 
crowds  the' ethereal  fire  together,  as  to  electrify  glass  windows ;  ob- 
served by  Dr.  Stephen  Hales.  The  aurora  borealis,  austral  is,  all 
kind  of  coruscation,  meteors,  lightning,  thunder,  fireballs,  are  the 
effects,  and  may  recipr6cally  be  the  cause  of  electricity;  but  how, 
in  particular,  we  know  not. 

Come  we  to  the  animal  world,  we  must  needs  assert,  that  all 
motion,  voluntary  and  involuntary,  generation,  even  life  itself,  all . 
the  operations  of  the  vegetable  kingdom,  and  an  infinity  more  of 
nature's  works,  are  owing  to  the  activity  of  this  electric  fire ;  the 
very  soul  of  the  material  world.  And,  in  my  opinion,  it  is  this  alone 
that  solves  the  famous  question,  so  much  agitated  with  the  writers 
in  medicine,  about  the  heat  of  the  blood.  How  these,  how  earth- 
quakes, are  begun  and  propagated,  we  are  yet  to  seek. 

We  may  readily  enough  presume,  that  the  contact  between  the 
electric  and  the  non-electric,  which  gives  the  snap,  and  the  shock. 
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■lUst  come  from  without,  froia  the  (^im^Ojiphere ;  perhi4>»  by  aom# 
meteor,  that  crowds  the  etheres^l  fire  together,  causes  an  ascension 
in  the  air,  in  the  point  of  contact,  on  the  earth's  surface  ;  perhaps 
another  time  h;  a  shower  of  rain,.  We  may  ai  rcidpy  concMc> 
that»  though  th$  original  stroke  coopues  from  the  atmosphere,  yet  th^ 
atmosphere  h9s  no  further  concern  in  it ;  no  aerial  power,  or  change 
therein,  can  propagate  itself  so  instantaneously  OYer  so  vast  a  sur- 
fece  as  four  tbousan4  miles  square :  therefore  the  impetuous  ru9ji-» 
ing  noise  in  the  air,  aacompanying  the  shock>  i?  th?  effect,  not  the 
cause.  But  surely  there  is  not  a  heart  of  flesh  that  is  nolk  ajSJected* 
with  so  stupendous  a  concu^^ion.  l^t  a  man  ^imate  his  owi^ 
power  with  that  which  causes  an  earthquake,  and  he  will  be  per* 
liuaded  that  somewhat  more  ^an  ordinary  ia.  intended  by  so  fare  aQ4 
wonderful  a  motion. 

That  great  genius  Hij^>ocrates  makes  the  whole  of  the  animal 
econoipy  to  he  administered  by  what  we  caU  nature,  and  nature 
alone,  says  he«  suffices  for  all  things  to  aniipals :  she  knows  herself^ 
^nd  what  is  necessary  for  them.  Can  we  deny  then  that  he  here 
means  a  conscious  and  intelligent  nature,  that  presides  over,  and 
directs  all  things ;  moves  the  ethereal  spirit  or  fire,  that  moves  all 
things ;  a  divine  necessity,  but  a  voluntary  agent,  who.  gives  the 
commanding  nod  to  what  we  commonly  call  nature  ;  the  chief  in- 
strument in  the  most  important  operations  of  the  vast  machine,  a# 
well  as  in  the  ordinary  ones  I     And  this  leads  us, 

14,  l^astly,  in  regard  to  the  spiritus^  use  we  ought  to  make  of 
these  extraordinary  phenomena,  or  of  our  enquiries  about  them  > 
I  shall  first  observe,  that  we  find  abroad,  that  several  of  these  earth- 
quakes Uiis  year  have  been  very  fataL  In  the  last  we  read  of  at 
Philippoli  in  Thrace,  the  whole  city  waa  destroyed,  and  above  four 
thousand  inhabitants  killed.  At  home,  where  abov^  half  a  score 
^parate  concussions  have  been  felt,  there  has  not  been  one  house 
thrown  down,  one  life  lost.  This  ought  to  inspire  us  with  a  very 
lerious  reflection  about  them.  We  may  observe,  that  if  we  did  but 
read  the  works  of  Hippocrates,  Plato,  and  his  followers,  of  TuHj^^ 
Galen,  and  the  like  ethic  writers  of  antiquity,  whilst  we  study  and 
try  the  affections  of  matter,  we  should  improve  in  philosophy,  pro- 
perly speaking ;  we  should  lift  up  our  minds  from  these  earthly  won* 
4er8,  and  discern  the  celestial  monitions  they  present  to  us. 

The  original  meaning  of  the  word  philoiK>phy  was  tightly  implied 
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to  mofal  wisdom ;  vf>  who,  have  improved  VotW  should  join  th^m 
both  together.  By  this  meana  we  gather  the  truth  of  tho  highest 
tnd  moat  excellent  philosophy^  to  be  foundr  in  ^^ose  volumes  of  first 
aatKiuity»  which- we  caU  sacred;  aadDiie  should  adore  thia diviat 
Ught  which  they  bold  forth  tOt  us. ;  especially  in  a  country  wh^ert 
ti^e  prin^piplet  of  ^rue  religion  are  open  and  undisguised ;  where  the 
established  profession  of  it  is  rational,  noble,  and  lovely ;  worthy  of 
the  moral  governor  of  the  world. 

[Phil.  Tram^  ajbrid^ti  vol  ^.] 


CHAP.  XX. 

EXTENSIVE   BABTHgUAKB    OF  THB   T9AB    1755. 


The  earthquake  of  the  above  was  certainly  the  most  horrible  and 
extensive  of  modern  times,  nor  have  we  any  account  of  any  thing 
that  can  be  compared  to  it  in  ancient  history.  Its  origin  appears  tp 
have  been  under  the  Atlantic  Ocean,  the  waves  of  which  wer^ 
shaken  almost  as  violently  as  the  land ;  its  range  extended  over  a 
part  of  both  the  hemispheres,  and  more  or  less  affected  Europe, 
Africa  and  America,  though  it  was  in  the  south  western  parts  of 
Europe,  in  which  its  violence  and  devastation  were  chiefly  conspi- 
cuous, and  especially  in  the  city  of  Lisbon,  which  fell  a  victim  to  its 
fury.  We  shall  give  the  following  details  in  the  order  in  which 
they  are  communicated  in  the  abridgment  of  the  Philosophical 
Transactions. 

SECTION   I. 

Jccaumt  of  the  Earthquake  at  JMbom^y  NtmenAer  la#,  175S, 
from  Mr.  WolfaU. 

SiNCB  the  beginning  of  the  year  1750,  we  have  had  much  less 
rain  than  has  ever  been  known  in  the  memory  of  man,  excepting 

^  This  city  also  suffered  greatly  by  an  earthquake  in  1531.  Orig,  An<l  siace 
this  aba?e  period,  in  1761, 1765,  and  1772,  tboagh  aevtr  witli  a  ruin  In  any  df* 
We^  e%nl  to  that  of  vrS5.*^BiUor. 


Digitized  by 


Google 


32  EXTENSIVE    EARTHQUAKE   OP   1755. 

the  last  spring ;  the  summer  has  heen  cooler  than  usual,  and  for  thcf 
last  forty  days,  Bne  clear  weather,  but  not  remarkably  so.  On  the 
first  instant  (Nov.  1775>)  about  forty  minutes  past  nine  in  the  morn- 
ing, was  felt  a  most  violent  shock  of  an  earthquake  ;  it  seemed  to 
last  about  the  tenth  part  of  a  minute,  and  then  came  down  every 
church  and  convent  in  town,  together  with  the  king's  palace,  the 
magnificent  opera-house,  joining  to  it ;  in  short,  there  was  not  a  large 
building  in  town  that  escaped.  Of  the  dwelling-houses,  there  might 
be  about  one-fourth  of  them  that  tumbled,  which,  at  a  very  mode- 
rate computation,  occasioned  the  loss  of  thirty  thousand  lives.  The 
shocking  sight  of  the  dead  bodies,  and  the  shrieks  and  cries  of 
those  who  were  half- buried  in  the  ruins,  are  only  known  to  those 
who  were  eye-witnesses.  It  far  exceeds  all  description,  for  the  fear 
and  c6nsternation  was  so  great,  that  the  most  resolute  person  durst 
not  stay  a  moment  to  remove  a  few  stones  off  the  friend  he  loved 
most,  though  many  might  have  been  saved  by  so  doing,  but  nothing 
was  thought  of  but  self-preservation ;  getting  into  open  places, 
and  into  the  middle  of  streets,  was  the  most  probable  security. 
Such  as  were  in  the  upper  stories  of  houses,  were^in  general  more 
fortunate  than  those  that  attempted  to  escape  by  the  doors;  for 
these  were  buried  under  the  ruins  with  the  greatest  part  of  the  foot- 
passengers  ;  such  as  were  in  equipages  escaped  best,  though  their 
cattle  and  drivers  suffered  severely ;  but  those  lost  in  houses  and 
the  streets,  are  very  unequal  in  number  to  those  that  were  buried 
in  the  ruins  of  churches ;  for  as  it  was  a  day  of  great  devotion,  and 
the  time  of  celebrating  mass,  all  the  churches  in  the  city  were  vastly 
crowded,  and  the  number  of  churches  here  exceeds  that  of  both 
London  and  Westminster ;  and  as  the  steeples  are  built  high,  they 
mostly  fell  with  the  roof  of  the  churchy  and  the  stones  are  so  large, 
that  few  escaped. 

Had  the  misery  ended  here,  it  might  in  some  degree  have  ad- 
DAttted  of  redress ;  for  though  lives  could  not  be  restored,  yet  the 
immense  riches  that  were  in  the  ruins,  might  in  some  part  have  been 
digged  out. ;  but  the  hopes  of  this  are  almost  gone,  for  in  about  two 
hours  afler  the  shock,  fires  broke  out  in  three  different  parts  of  the 
city,  occasioned  by  the  goods  and  the  kitchen -fires  being  all  jumbled 
together.  About  this  time  also  the  wind,  from  being  perfectly  calm, 
sprung  up  ^,  fresh  gale,  which  made  the  fire  rage  with  such  fury, 
that  at  the  end  of  three  days  all  the  city  was  reduced  to  cinders: 
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Indeed  every  element  seemed  to  conspire  to  our  destruction ;  for 
soon  after  the  shock,  which  was  near  high  water,  the  tide  rose  forty 
feet  higher  in  an  instant  than  was  ever  known,  and  as  suddenly  sub- 
sided. Had  it  not  so  done,  the  whole  city  must  have  been  laid 
under  water.  As  soon  as  we  had  time  for  recollection,  nothing  but 
death  was  present  to  our  imaginations.  For,  1st,  the  apprehensions 
of  a  pestilence  from  the  number  of  dead  bodies,  and  the  general 
confusion,  and  want  of  people  to  bury  them,  were  very  alarming ; 
but  the  fire  consumed  them,  and  prevented  that  evil.  2d.  The 
fears  of  a  famine  were  very  great ;  for  Lisbon  is  the  store-house  for 
com  to  all  the  country,  for  fifty  miles  round ;  however,  some  of  the 
corn-houses  were  happily  saved,  and  though  the  three  succeeding 
days  to  the  earthquake  an  ounce  of  bread  was  worth  a  pound  of 
goldy  yet  afterwards  bread  became  moderately  plenty,  and  we  were 
all  happily  relieved  from  our  starving  condition. 

The  3d  great  dread  was,  that  the  low  villainous  part  of  the  people 
would  take  an  advantage  of  the  confusion,  and  murder  and  plunder 
those  few  who  had  saved  any  thing.  This  in  some  degree  hap- 
pened ;  on  which  the  king  gave  orders  for  gallows  immediately  to 
be  placed  all  round  the  city ;  and  after  about  a  hundred  executions, 
among  which  were  some  English  sailors,  the  evil  stopped.  We  are 
still  in  a  state  of  the  greatest  uncertainty  and  confusion,  for  we  have 
had  in  all  twenty-two  different  shocks  since  the  first,  but  none  so 
violent  as  to  bring  any  bouses  down  in  the  outskirts  of  the  town,  thftt 
escaped  the  first  shock  ;  but  nobody  yet  ventures  to  lie  in  houses ; 
and  though  we  are  in  general  exposed  to  the  open  sky  for  want  of 
materials  to  make  tents,  and  though  rain  has  fallen  several  nights 
past,  yet  the  most  delicate  tender  people  suffer  their  difficulties  with 
as  little  inconvenience  as  the  most  robust  and  healthy.  Every  thing 
is  yet  with  us  in  the  greatest  confusion  imaginable;  we  have  neither 
clothes  nor  conveniences,  nor  money  to  send  for  them  to  other 
countries.  All  Europe  is  deeply  concerned  in  the  immense  riches 
and  merchandises  that  are  lost,  but  none  so  much  as  our  own  nation, 
who  have  lost  every  thing  they  had  here.  Few  English  lives  have 
been  lost  in  comparison  of  other  nations,  but  great  numbers 
wounded  ;  and  though  we  have  three  English  surgeons  here,  they 
are  unfortunately  without  eitlier  instruments,  bandages,  or  dressings 
to  relieve  them.  Two  days  afler  the  first  shock,  orders  were  given 
to  dig  for  the  bodies^  and  a  great  many  have  been  taken  up  and 
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recovered.  Mr.  W.  lodged  in  a  house  where  there  were  thirty-eight 
inhabitai>ts,  and  only  four  saved.  In  the  city  prison  eight  hundred 
were  lost.  Twelve  hundred  in  the  general  hospital ;  a  great  number 
of  Convents  of  four  huiidred  in  each  lost ;  the  Spanish  ambassador 
with  thirty-five  servants.  It  fortunately  happened^  that  the  king 
and  the  Royal  Family  were  at  Belime>  a  palace  about  a  league  out 
of  town.  The  palace  in  town  tumbled  the  first  shocks  but  the  tia- 
tives  insist  that  the  Inquisition  was  the  first  building  that  fell  down. 
The  shock  has  been  felt  all  over  the  kingdom^  but  along  the  sea- 
side more  particularly.  Faro,  St.  Ubal's,  and  some  of  the  large 
trading  towns  are,  if  possible,  in  worse  situation  than  here ;  though 
the  city  of  Porto  has  quite  escaped. 

It  is  possible,  that  the  cause  of  all  these  misfortunes  came  from 
under  the  western  ocean  ;  for  a  captain  of  a  ship,-  a  very  sensible 
man,  told  us  that  he  was  fifly  leagues  off  at  sea ;  that  the  shock 
was  there  so  violent  as  greatly  to  injure  the  deck' of  his  ship  ;  it  oc- 
casioned him  to  think  that  he  had  mistaken  his  reckoning,  and 
struck  upon  a  rock,  and  they  instantly  hauled  out  their  long-boat 
to  save  themselves,  but  happily  brought  the  ship,  though  much  in- 
jured, into  this  harbour. 

The  shocks  lasted  between  five  and  seven  minutes.  The  very 
first  shock  was  extremely  short,  but  then  it  was  as  quick  as  light- 
ning succeeded  by  two  others,  which,  in  the  general  way  of  speaking, 
are  mentioned  all  together  as  only  one  shock.  About  twelve 
o^clock  we  had  a  second  shock.  Mr.  W.  was  then  in  the  Terra  do 
Paco,  or  King's  palace- yard,  and  had  an  opportunity  of  seeing  tbe^ 
walls  of  several  houses  that  were,  standing,  open  from  top  to  bottom, 
more  than  a  quarter  of  a  yard,  yet  close  again  so  exactly  as  to  leave 
no  signs  of  injury. , 

SECTION    III. 

Abstract  of  Two  Letters^  by  John  Mendes  Saccheti,  M.D. 
F.  R.  S.  dated  from  the  Fields  of  Lisbon,  on  the  7th  of  No- 
vember, and  the  ^st  of  December,  1755. 

Thb  day  before  the  fatal  earthquake,  the  atmosphere  and  the 
light  of  the  sun  had  the  appearance  of  clouds  and  notable  offus- 
cation,  and  more  strong  and  visible  at  the  actual  time  of  the  great 
shock,  which  was  by  undulation,  and  lasted  from  six  tb  eight  mi- 
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nutet.  It  ruih'^  dot  only  thfg  populous  tiiy,  but  all  tbe  soutberh 
part  of  tbe  country  of  Estremadura,  and  a  gr^l  pa^t  of  tbe  king;* 
dom  of  Algarve.  The  earth  opened  in  fissures  in  sareral  parts,  but 
neither  fire  nor  visible  smoke  came  out  of  it.  The  water  in  the 
sea  rose  several  times,  and  in  a  few  minutes  made  three  fluxes  and 
refluxes,  rising  above  the  greatest  spring-tideis  two  spawns  or  fifteen 
English  feet 

SECTION   IV. 

Abstract  of  a  Letter  from  Mr.  S.  Latham,  dated  at  Zsu-queira, 
Dec.  11^  1755,  to  his  Uncle  in  London. 

I  WAS  on  the  river  on  Saturday  the  1st  of.  November,  with  a 
gentleman  going  to  a  village  three  mihes  off.  In  a  quarter  of  an 
hour  the  boat  made  a  noise  as  if  on  the  shore  or  landing.  About 
four  or  five  minutes  alter,  the  boat  made  a  noise  as  before,  which 
was  another  shake.  We  saw  the  houses  tumble  down  on  both  sides 
of  the  river.  In  Lisbon,  a  convent  on  a  high  hill  fronting  the  river, 
the  most  part  of  it  came  down,  a  great  many  were  killed  and  buried 
in  the  ruins;  many  tumbled  neck  and  heels  in  the  water,  others  ran 
down  to  the  river,  up  to  tbeir  middle  and  necks.  A  strong  north- 
erly wind  blew  from  the  shore,  which  covered  the  water  with  dust, 
and  in  our  boat  we  could  scarcely  see  one  another ;  and  it  entirely 
hid  the  sun  from  us  for  some  time.  Tbe  wind  soon  dispersed  the 
dust,  the  shaking  seemed  over.  In  about  three  quarters  of  an  hour 
we  came'  to  the  village,  where  we  were  called  ashore,  and  met  se- 
veral gentlemen,  who  came  out  of  the  city  on  horseback,  but  so 
frighted,  that  they  did  not  know  what  was  the  matter.  In  a  quar- 
ter of  an  hour  after  our  landing,  the  village  was  alarmed  with  ano- 
ther shake.  We  got  down  to  our  boat ;  in  a  moment  the  river  rose 
so  high  as  obliged  us  to  take  to  our  heels,  and  run  for  our  lives 
into  the  fields  and  high  ground,  the  water  flowing  across  the  road, 
which,  from  the  low  tide,  was  above  a  quarter  of  a  mile  ;  the  ships 
were  whirled  about,  and  several  people  taken  into  the  water,  otherd 
driven  ashore  and  dashed  to  pieces.  From  the  high  grounds  we 
could  see  the  sea  at  about  a  mile's  distance  come  rushing  in  like  a 
torrent,  though  against  wind  and  tide.  A  fine  new  stone  quay  in 
Lisbon,  where  the  merchants  land  their  goods,  where  at  that  time 
about  three  thousand  people  were  got  out  for  safety,  was  turned 
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'bottom  upwards,  and  e?ery  one  lost ;  nor  did  so  much  as  a  single 
body  appear  afterwards.  It  being  a  holiday,  great  numbers  of  the 
natives  being  at  their  devotion  in  convents  and  churches,  whose  large 
buildings  suffered  most,  it  was  computed  about  sixty  thousand  souls, 
and  a  hundred  and  odd  of  the  foreigners,  and  all  sorts  of  cattle, 
perished.  The  religious  houses  being  illuminated  with  wax-lights, 
and  the  images  dressed,  by  the  shakes  were  set  on  fire  by  night,  in 
several  places,  and  by  Monday  morning  entirely  consumed,  with  the 
rich  furniture  of  convents,  nunneries,  and  nobility's  houses,  and  all 
the  merchants  and  tradesmen's  goods,  besides  jewels,  gold,  plate, 
arid  coined  money.  There  have  been  a  great  many  shakes  by  nights 
and  days ;  even  on  the  8th  of  December  was  felt  a  strong  one ;  it 
was  much  more  violent  in  some  places  than  others.  ^  The  ground 
was  opened ;  in  some  places  you  might  put  your  hand  down  broad- 
ways, and  not  feel  the  bottom  with  a  long  stick.  A  sea-port,  called 
StUbal's,  was  entirely  swallowed  up,  people  and  all. 

SECTION   y. 

Observatiom  made  at  Colaretl*,  on  the  Earthquake  at  LUbon, 
of  the  1st  of  Ncrcember,  1755,  by  Mr.  Stoqueler,  Consul  of 
Hamburg. 

Thb  first  of  November,  the  day  broke  with  a  serene  sky,  the 
wind  continuing  at  east ;  but  about  nine  o'clock  the  sun  became  dim, 
and  about  half  an  hour  after  we  began  to  hear  a  rumbling  noise,  like 
that  of  carriages,  which  increased  to  such  a  degree  as  to  equal  the 
noise  of  the  loudest  cannon ;  and  immediately  we  felt  the  first  shock, 
which  was  succeeded  by  a  second  and  third  ;  on  which,  as  also  on 
the  fourth,  lirere  seen  several  light  flames  of  fire  issuing  from  the 
sides  of  the  mountains,  resembling  what  is  observed  on  the  kindling 
of  charcoal.  In  the  spot  on  which  he  remained  till  the  third  shock 
was  over,  he  observed  the  walls  to  move  from  east  to  west. 

In  the  afternoon  of  the  31st  of  October,  the  water  of  a  fountain 
was  greatly  decreased  ;  on  the  morning  of  the  1st  of  November  it 
ran  very  muddy,  and  after  the  earthquake  it  returned  to  its  usual 
state,  both  in  quantity  and  clearness.  Some  fountains,  after  the 
earthquake,  ran  muddy,  some  decreased,  others  increased,  others 

^  It  is  about  twenty  miles  from  Lisbooy  and  lies  behind  the  rock,  about  two 
miles  from  the  sea*    Orig. 
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were  dried  up ;  and  one,  that  with  the  earthqudie  was  dried  up  en- 
tireFJr,  returned  two  days  after-to  its  usual  state.  In  some  places 
where  there  was  no  wiater,  springs  burst  forth,  which  continued  to 
run.  On  the  spot  of  Varge,  and  rirer  of  Macaas,  at  the  time  of  the 
earthquake,  many  springs  of  water  burst  forth,  and  some  spouted 
to  the  height  of  twenty-five  pdms*,  throwing  vp  sand  of  various 
colours,  which  remained  on  the  ground.  On  the  hills  numbers  of 
rocks  were  split,  and  there  were  several  rents  in  the  ground^  but 
none  considerable.  On  the  coast,  pieces,  of  rock  fell,  some  of  them 
▼ery  large,  and  in  the  sea  sundry  rocks  were  broken :  the  most 
noted  are  those  called  by  the  sailors  Sarithoes,  or  BSturecras,  of 
which  one  was  only  broken  off  at  the  summit,  the  other  all  to 
pieces. 

Between  these  rocks  and  the  main,  the  coasting  vessels  sailed  at 
low  water  ;  and  now  you  may  go  to  them  at  low  water,  without  wet- 
ting your  feet.  Frum  the  rock  called  Pedra  de  Alvidrar,  a  kind  of 
parapet  was  broke  off,  which  issued  from  its  foundation  in  the  sea. 
In  a  swamp  or  lake,  which  received  a  good  deal  of  water  in  winter, 
and  was  not  dry  in  sMmmer,  the  earth  rose  ;  fbr  there  is  now  scarcely 
the  appearance  of  a  hollow,  which  was  before  to  the  depth  of  six  or 
seven  palms;  it  now  remains  eyen  with  the  adjacent  ground.  In 
other  places,  by  the  change  of  the  ^cyrrents  it  appears  that  the 
earth  was  moved,  so  that  some  spots  are  more  elevated^  and  others 
more  depressed  than  before. 

8BCT10N   VI. 

Concerning  the  Earthquake  at  Oporto  in  Portugal,  Nov.  1, 
1755.  By  a  Letter  from  that  place. 
Satuhdat,  November  1st,  we  had  such  a  terribje  earthquake 
here,  that  we  were  afraid  of  being  swallowed  ^p  ali^e,  though  it  has 
done  but  very  little  damage.  It  began  at  about  half  an  hour  past 
nine  o'clock  in  the  morning,  like  thunder,  or  rather  the  rattling  of  a 
coach  over  stones ;  and  my  own  house,  as  well  as  most  other  peo- 
ple^ during  the  first  shocks  which  was  a  very  terrible  one  indeed, 
was  just  as  if  in  a  convulsion,  which  lasted  seven  or  eight  minutes, 
and  every  thing  shook  and  rattled  in  it  all  the  time,  as  if  it  was 


*  The  Portoguese  palm  is  abont  nine  locfaes.-— Grig. 
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coming  down ;-  Which  ffightened  peopk  so  aiucb>  that  a  great  raan]^ 
ran  into  the  streets,  where  I  plainly  saw  the  eartii  heave  up.  At  sis 
o'clock  at  night  there  was  another  great  shock.  The  river  also  rose 
and  fell  surprizingly  every  quarter  of  an  hour,  and  upwards  of  four 
hours  at  least,  four  or  five  feet,  and  sometimes  more ;  and  some  saw 
the  river  in  some  places  open,  and  throw  out  a  vast  deal  of  wind, 
which  wa^  very  terrifying. 

SECTION    VII. 

Jlbstract  of  Two  Letters  from  Mr.  Plummer,  Merchant  in 
London,  from  Oporto,  concermng  the  Earthquake  felt  there. 

This  morning,  November  1, 1755,  between  nine  and  ten  o'clock, 
this  city  was  alarmed  with  the  terrible  shock  of  an  earthquake,  which 
continued  violently  for  five  or  six  minutes,  but  has  done  no  further 
damage  than  the  overturning  some  pedestals  from  the  tops  of  some 
churches,  and  splitting  the  walls  of  some  old  houses.  The  shock 
was  perceived  in  the  river,  among  the  shipping,  by  a  sudden  flux 
and  reflux  of  the  tide,  but  no  damage  was  done.  During  the  time 
of  the  earthquake,  and  indeed  preceding  it,  was  heard  a  hollow 
dreadful  noise.  ^/ 

SECTION    VIII. 

Abstract  of  a  Letter  from  Madrid^  to  the  Spanish  Consul  in 

London. 

November  1,  soon  after  ten  o'clock,  there  was  very  sensibly  felt 
a  great  earthquake :  according  to  the  common  opinion,  it  lasted 
five  or  six  minutes.  Every  one  at  first  thought  that  they  were  seized 
with  a  swimming  in  their  heads ;  and  afterwards  that  their  houses 
were  falling.  The  same  happened  in  the  churches,  so  that  the 
people  trod  each  other  under  foot  in  getting  out ;  and  those  who 
observed  it  in  the  towers  were  very  much  frightened,  thinking  thift 
they  wer^  tumbling  to  the  ground.  It  was  not  felt  by  those  who 
'  were  in  their  coaches,  and  very  little  by  those  who  walked  on  foot. 
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SECTION    IX. 

Of  the  Earthquake  at  Cadiz y  November  1,  1755,  in  a  Letter 
from  Mr.  Benjamin  Bewick,  Merchant  there. 

NovEMRfiR  1>  juHt  before  ten,  the  whole  town  was  shaken  with  a 
violent  earthquake,  which  lasted  above  three  minutes  and  a  half. 
The  water  in  the  cisterns,  which  are  underground,  washed  backward 
and  forward,  so  as  to  make  a  great  froth  upon  it.  Every  body  ran 
out  of  the  houses  and  churches,  in  a  terrible  consternation,  but 
no  damage  was  done,  as  all  tbe  buildings  here  are  excessively  strong. 
An  hour  after,  looking  out  to  sea,  we  saw  a  wave  coming  at  eight 
miles  distanse,  which  was  at  least  sixty  feet  higher  than  common. 
Every  body  began  to  tremble;  the  centinels  left  their  posts,  and 
well  they  did :  it  came  against  the  west  part  of  the  town,  which  is 
very  rocky  ;  the  rocks  abated  a  great  de^l  of  its  force.  At  last  it 
came  upon  the  walls,  and  beat  in  the  breast-work,  and  carried  pieces 
of  eight  or  ten  tons  weight,  forty  and  fifty  yards  from  the  wall,  and 
carried  away  the  sand  and  walls,  but  left  the  houses  standing,  so 
that  only  two  or  three  persons  were  drowned.  Every  one  now 
thought  the  town  would  be  swallowed  up ;  for  though  this  was  run 
off,  yet  with  glasses  we  saw  more  coming.  When  the  wave  was 
gone,  some  parts,  that  are  deep  at  low  water,  were  quite  dry,  for 
the  water  retired  with  the  same  violence  that  it  came  with.  These 
waves  came  in  this  manner  four  or  five  times,  t^ut  with  less  force  each 
time ;  and  about  one  the  sea  became  more  calm,  but  was  still  in  a 
boiling  motion.  Every  thing  was  washed  off  the  mole.  The  bay 
was  full  of  barrels,  and  boats,  and  timber ;  but  no  damage  was  done 
to  the  shipping.  The  walls  have  suffered  very  much.  Some  of  the 
towns  about  us  have  suffered  a  great  deal  more  than  we,  by  the  fall- 
ing of  houses  and  towers. 

SECTION    X. 

Of  the  Earthquake  at  Cadiz.  By  Don  Antonio  d*  Ulloa,  F.  R.S. 

November  1,  we  had  here  an  earthquake,  the  violence  of  which 
was  not  inferior  to  that  which  swallowed  up  Lima  and  Callao,  in 
Peru,  towards  the  end  of  October  1746.  It  happened  in  very  fine 
weather,  at  three  minutes  after  nine  in  the  morning,  and  continued 
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five  minutes,  lind  consequently  near  twice  as  long  as  that  of  Peru, 
the  duration  of  which  was  only  three  imnules.  If  every  thing  was 
not  destroyed  here»  it  seems  particularly  owing  to  the  solidity  of 
the  buildings.  The  inhabitants  had  scarcely  begun  to  recover  froih 
their  first  terror,  when  they  saw  themselves  plunged  into  new  alarms. 
At  ten  minutes  after  eleven. they  saw  rolling  towards  the  city  a  tide 
of  the  sea,  which  passed  over  the  parapet  of  sixty  feet  above  the 
/Ordinary  level  of  the  water.  At  thirty  minutes  after  eleven  came 
a  second  tide ;  and  these  two  were  foMowed  by  tour  others  of  the 
same  kind,  at  fifly  minutes  after  eleven,  at  twelve  o'clock  thirty 
minutes ;  one  oMock  ten  minutes ;  and  one  o'clock  fifty  minutes. 
The  tides  continued,  with  some  intervals,  till  the  evening,  but  les- 
sening. They  have  ruined  a  hundred  toises  of  the  rampart ;  part 
of  which  of  three  toises  length,  and  of  their  whole  thickness,  were 
carried  by  the  torrent  above  ftfty  paces.  A  great  number  of  per*- 
sons  perished  on  the  causey,  which  leads  to  the  isle  of  Lesu.  Se- 
ville has  been  greatly  damaged.  St.  Lqcar  and  Cheres  have  like* 
wise  suffered  much ;  and  Conel  i^  said  to  be  entirely  de$troyedp 

SECTION   XI. 

An  Account  of  the  Earthquakes  that  happened  in  Barbary,  in* 
closed  in  a  Letter  from  General  Fawke,  Governor  of  Gib- 
raltar.  Communicated  by  Philip,  Lord  Viscount  Royston, 
Fm  R,  S. 

At  Tetuan  the  earthqi;iake  began,  the  1st  of  November,  at  ten 
in  the  morning,  and  lasted  between  seven  and  eight  minutes  ;  dur- 
ing which  space  the  shoick  was  Repeated  three  different  times,  with 
such  violence,  that  it  was  feared  the  whole  city  would  fall  down ; 
but  the  only  damage  that  resulted  was  the  opening  o^  parting  of 
some  of  the  walls  of  sundry  houses.  It  was  lijkewise  observed,  that 
the  waters  of  the  river  Chico,  on  the  other  side  of  the  city,  and  those 
of  a  fountain,  appeared  verj  red. 

At  Tangier,  the  earthquake  began  about  the  same  time,  but  lasted 
longer  than  at  Tetuan ;  the  trembling  of  the  houses,  mosques, 
&c.  was  great,  and  a  large  promontory  of  an  old  building  near 
the  city  gate,  after  three  shocks,  fell  down  to  the  ground,  by 
which  five  sli<^  were  demolished ;  the  sea  came  up  to  the  very 
walls,  a  thing  never  seen  before,  and  went  dowp  directly  with  the 
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same  rapidity  as  it  came  up,  as  far  as  the  place  where  the  large  ves- 
sels anchor  in  the  hay,  leaving  upon  the  mole  a  great  quantity  of 
sand  and  fish.  These  commotions  of  the  sea  were  repeated  eighteen 
times,  and  continued  till  six  in  the  evening,  though  not  with  such 
violence  as  at  the  first  time.  The  fountains  were  dried  up,  so  that 
there  was  no  water  to  be  had  till  night :  and  as  to  the  shore-side, 
the  waters  came  up  half  a  league  inland. 

At  Arzila,  it  happened  about  the  same  time,  but  the  damage  was 
not  great.  At  the  coming  up  of  the  sea  seven  Moors,  who  were  out 
of  the  town-walls,  were  drowned ;  and  the  waters  came  in  through 
one  of  the  city  gates  very  far.  The  water  came  up  with  such  impe- 
tuosity, that  it  lifted  up  a  vessel  in  the  bay,  which,  at  the  water's 
falling  down  to  its  centre  again,  fell  down  with  such  a  force  upon 
the  land,  that  it  was  broke  to  pieces,  and  a  boat  was  found  at  the 
distance  of  two  musket-shots  within-land  from  the  sea. 

At  Salle  there  happened  very  great  damage,  several  houses  having 
fallen  down.  The  waters  came  up  with  such  rapidity,  that  they 
came  into  the  city,  and  at  their  falling  down,  great  quantities  of  fish 
were  found  in  the  streets,  and  many  persons  were  drowned ;  two 
ferry-boats  over-set  in  the  river,  and  all  the  people  on  board  were 
also  drowned ;  and  a  great  number  of  camels,  that  were  just  then 
going  for  Morocco,  were  carried  away  by  the  waters. 

At  Fez,  vast  numbers  of  houses  fell  down,  and  a  great  many  people 
were  buried  under  the  ruins.    At  the  Scloges,  a  place  where  the 
barbarians  live,  not  far  from  Fez,  a  mountain  broke  open,  and  a , 
stream  issued  out  as  red  as  blood. 

At  Mequinez,  a  vast  number  of  houses  fell  down,  and  a  great 
many  people  of  both  sexes  were  buried  under  their  ruins;  the  con- 
vent of  the  Franciscan  friars  fell  down  to  the  ground,  but  the  friars 
were  saved. 

At  Safie,  several  houses  fell  down,  and  th6  sea  came  up  as  far  at 
the  great  mosque,  which  is  at  a  gpreat  distance  from  the  sea. 

At  Morocco,  by  the  falling  down  of  a  great  number  of  houses  many 
people  lost  their  lives ;  and  about  eight  leagues  from  this  city,  the 
earth  opened,^  and  swallowed  up  a  village,  with  all  the  inhabitants, 
(who  were  known  by  the  name  of  the  sons  of  Busunba)  to  the  num- 
ber of  about  eight  or  ten  thousand  persons,  with  their  cattle  of  all 
sorts,  as  camels,  horses,  tii>rned  cattle,  &c.,  and  soon  after  the  earth 
was  closed  again,  in  the  same  manner  as  it  was  before. 
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At  Fez  and  Mequinez,  on  the  ISth  of  November  tbere  happened 
aoother  earthquake,  which  was  morel  vioknt  than  the  first,  and 
lasted  till  break  of  day,  the  19th  ;  during  which  time  great  numbers 
of  houses  fell  down  at  Fez ;  many  people  of  both  sexes  were  buried 
under  their  ruins ;  and  as  to  Mequinez^  there  are  but  few  houses  left 
standing.  The  people  killed  by  the  falling  of  the  houses,  besides  the 
wounded,  are  numberless  ;  and  in  the  |>art  of  the  town  called  the 
Jews'  Habitation,  only  eight  persons  were  saved. 

At  Saijon  Hills,  one  of  the  hills  was  rent  in  two  ;  one  side  of  which 
fell  on  a  large  town,  where  there  waA  the  famous  sanctuary  of  their 
prophet,  known  by  the  name  of  M uley  Teris ;  and  the  other  side  of 
the  said  hill  fell  down  on  another  large  town,  and  both  towns  and 
the  inhabitants  were  all  buried  under  it. 

The  famous  city  of  Tasso  was  wholly  swallowed  up ;  no  remains 
left. 

This  last  earthquake  was  likewise  felt  at  TetUan  and  Tangier,  but 
without  any  other  damage  than  that  the  fountains  of  Tangier  were 
dried  up  for  twenty-four  hours. 

SECTION    XII. 

Of  the  Earthquake  in  the  Island  of  Madeira,  Nov.  1,  1755,  in 
a  Letter  from  Dr.  Thomas  Heberden,  to  his  Brother  Dr. 
Wm.  Heberden,  F.R.S. 

November  1, 1755,  in  the  city  of  Funchal,  on  the  island  of  Ma* 
deira,  at  half  an  hour  past  nine  o'dodn  in  the  morning,  was  perceived 
a  shock  of  an  earthquake.  The  first  notice  was  a  rumbling  noise  in 
the  air,  like  that  of  empty  carriages  passing  hastily  over  a  stone 
pavement ;  immediately  the  floor  moved  with  a  tremulous  motion, 
vibrating  very  quickly  ;  the  windows  rattled,  and  the  whole  house 
seemed  to  shake.  The  shock  lasted  a  full  minute ;  during  which 
the  vibrations,  though  continual,  abated  and  increased  twice  very 
sensibly,  in  point  of  force.  The  noise  in  the  air,  which  had  pre- 
ceded the  shock,  continued  to  accompany  it ;  and  lasted  some  se- 
conds after  the  motion  of  the  earth  had  entirely  ceased ;  dying  away 
like  a  peal  of  distant  thunder  rolling  through  the  air.  The  direction 
of  the  shock  seemed  to  be  from  east  to  west. 

About  an  hour  and  half  after  the  shock  had  ceased,  the  sea,  which 
was  quite  calm,  was  observed  to  retire  sfaddenly  some  paces,  and 
rising  with  a  great  swell,  without  the  least  noise,  as  suddenly  advanc- 
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ing,  overflowed  the  shore,  and  entered  into  the  city.  It  rose  full  fif- 
teen feet  perpendicular,  above  high-water  mark,  though  the  tide, 
which  ebbs  and  flows  here  seven  ieet,  was  then  at  half  ebb.  The 
water  immediately  receded  again,  and  afler  having  fluctuated  four 
or  five  times  between  high  and  low  water  mark,  the  undulations  con- 
tinually decreasing,  it  subsided,  and  tt^  sea  remained  calm. 

In  the  northern  part  of  this  island  the  inundation  has  been  more 
violent,  the  sea  there  retiring  at  first  above  one  hundred  paces,  and 
suddenly  returning,  overflowed  the  shore,  destroying  or  damaging 
several  houses  and  cottages,  forcing  open  doors,  and  breaking  down 
the  walls  of  several  stores  or  magazines,  and  carrying  awa}'  in  its  re- 
cess a  considerable  quantity  of  grain,  &c.  Great  quantities  of  fish 
were  left  on  the  shore,  and  in  the  streets  of  the  village  of  Machico. 
All  this  has  been  the  effect  of  one  sole  undulation  of  the  sea,  it  never 
flowing  afterward  so  high  as  high-water  mark;  though  it  continued 
fluctuating  much  longer  there,  before  it  subsided,  than  here  at  Fun- 
chal,  as  the  fluctuation  and  swell  was  much  greater  here  than  it  had 
been  farther  to  the  westwards  where  in  some  places  it  has  been 
hardly,  if  at  all,  perceptible. 

SECTION    XIII. 

Of  the  late  Earthquakes  of  Nov.  1,  and  Dec.  9,  1755,  as  felt  at 
Neufchatel,  in  Swisserland.   By  Mons.  De  Faut ravers,  F.R.S. 

Thb  dreadful  earthquake  of  the  1st  of  November  last  has  been 
perceived  even  in  this  country,  though  very  faintly.  It  turned  some 
of  our  rivers  suddenly  muddy,  without  any  rain^  and  swelled  our  lake 
of  Neufchatel  to  the  height  of  near  two  feet  above  its  natural  level, 
for  the  space  of  a  few  hours. 

The  9th  of  this  month  (Dec.)  we  felt  a  much  more  severe  shock  of 
an  earthquake.  It  happened  a  little  before  three  o'clock  in  the 
afternoon,  with^  a  vibratory  motion  fi'om  west  to  east,  and  a  third 
from  west  to  east  again.  Some  chimneys  fell  in  at  Cudefrin  ;  the 
bell  in  the  tower  at  Morat  rung  two  strokes.  The  shock  was  severer 
in  lofly  places  than  it  was  in  low  grounds.  The  lake  of  Morat,  im- 
mediately after  the  earthquake,  sunk  three  inches,  and  remains  still 
in  the  same  depression.  The  same  earthquake  was  felt  the  same  day, 
at  the  same  hour,  at  Basil,  Berne,  Fribourg, /  Geneva,  and  all  over 
Swiiifcrland :  as  likewise  at  Besan^on,  in  France. 
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SECTION    XIV. 

Of  the  Earthquake  felt  at  Geneva,  Dec.  9,  1755,  by  Mons. 
Trembley. 

The  eartbquake  of  November  1,  was  felt  at  Lyons.  It  is  said 
that  the  waters  retired  for  some  moments  at  the  end  of  the  lake  of 
Geneva ;  and  that  a  motion  was  observed  in  those  of  the  lake  of 
Zurich.  On  the  9th  of  this  month  (December)  a  liltle  before  half  an 
hour  after  two  in  the  afternoon^  in  very  fine  and  very  calm  weather, 
there  was  felt  here  in  all  the  houses  in  general  a  very  great  shock  of 
an  earthquake ;  but  it  did  no  damage.  The  motion  was  particularly 
remarked  in  looking-glasses  and  windows.  Those  who  were  sitting 
perceived  that  their  chairs  shook;, and  many  thought  that  they 
were  going  to  fall.  The  sick  felt  the  motion  in  their  beds.  The 
bells  in  the  rooms  of  several  houses  rang.  The  bell  of  the  clock  in 
the  tower  of  the  isle  of  Rhone  nmg  several  times.  The  motion  was 
felt  even  oh  the  ground-floor  of  houses.  It  was  felt  at  Nion,  Morges, 
Lausanne,  Berne,  Zurich,  and  perhaps  more  strongly  than  here. 
Three  shocks  were  in  fact  felt  within  the  space  of  about  a  minute. 
During  the  first  a  noise  was  heard  like  that  of  a  cart  passing  over  a 
pavement. 

SECTION    XV. 

Of  the  Earthquake  felt  at  Boston,  in  New  England^  Nov.  18, 
1755.    Communicated  by  John  Hyde,  Esq.  F.  R.  S. 

Tuesday,  November  18,  1755,  about  half  an  hour  past  four  in 
the  morning,  Mr.  H.  was  awaked  by  the  shaking  of  his  bed  and 
the  house  ;  the  cause  of  which  he  immediately  concluded  could  be 
nothing  but  an  earthquake,  having  experienced  one  before.  The 
trembling  continued  about  two  minutes.  Near  one  hundred  chim- 
neys are  levelled  with  the  roofs  of  the  houses;  many  more,  probably 
not  fewer  than  twelve  or  fifteen  hundred,  are  shattered,  and 
thrown  down  in  part;  so  that  in  some  places,  especially  on  the 
low  loose  ground,  made  by  encroachments  on  the  harbour,  the 
streets  are  almost  covered  with  the  bricks  that  have  fallen.  Some 
chimneys,  though  not  thrown  down,  are  dislocated  or  broken  several 
feet  from  the  top,  and  partly  turned  round  as  on  a  swivel ;  some  are 
shoved  on  one  side  horizontally,  jutting  over,  and  just  nodding  to 
their  fall ;  the  gable  ends  of  several  brick  buildings,  perhaps  twelve 
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or  fifteen^  are  thrown  down,  and  the  roofs  of  some  houses  are  quite 
brokea  in  by  the  fall  of  the  chimneys ;  some  pumps  suddenly  dried 
up,  the  convulsions  of  the  earth  haying  choaked  the  springs  that 
supplied  them,  or  altered  their  course.  Many  clocks  were  also 
stopped  by  being  so  violently  agitated. 

SECTION    XVI. 

Of  the  Earthquake  felt  in  New  York,  Nov.  18,  1755,  in  a 
Letter  from  Cadwallader  Colden,  Esq. 

A  FEW  minutes  past  four  in  the  morning,  Mr.  C.  was  awaked 
With  the  shock  of  the  earthquake.  He  t>lainly  heard  the  noise  like 
that  of  carts  on  pavements,  going  to  the  eastward,  with  now  and 
then  a  noise  like  the  explosion  of  a  great  gun  at  a  distance*  It  was 
felt  about  four  o'clock  at  Philadelphia,  and  half  after  four  at  Boston, 
and  was  more  violent  to  the  eastward  than  the  westward,  and  there 
was  an  eruption  at  a  place  called  Scituate,  about  twenty  or  thirty 
miles  to  the  southward  of  Boston.  The  summer  and  autumn  had 
been  unusually  dry  for  some  days  before  the  earthquake,  though 
(he  sky  was  perfectly  calm  and  serene,  the  air  was  so  light,  that  the 
smoke  of  the  town  by  falling  down  was  offensive  to  our  eyes  as  we 
walked  the  streets.  In  the  last  remarkable  earthquake,  which  hap- 
pened about  seventeen  years  before,  and  nearly  at  the  same  time  of 
the  year,  the  weather  preceding  it  was  much  the  same  as  now,  at- 
tended with  the  falling  of  the  smoke  of  the  town. 

SECTION    XVfl. 

Of  the  Earthquake  felt  in  Pennaylvama^  Nov.  IB,  1755,  in  a 
Letter  to  Mr.  Peter  Colliman,  F.  R.  S. 

About  four  oMock  this  province  was  pretty  generally  alarmed 
with  the  shock  of  an  earthquake.  It  gradually  increased  for  one 
minute  to  such  a  degree  as  to  open  the  chamber  door,  by  drawing 
the  bolt  of  the  lock  out  of  the  staple.  Some  people  thought  they 
felt  its  continuance  five  or  six  minutes,  but  the  writer  thinks  it  did 
not  exceed  one,  nor  was  it  less.  He  felt  the  shock  of  the  two  earth- 
quakes in  England ;  but  they  were  little  in  comparison  to  this. 

[PMl.  Tram,  abridged,  vol.  X.] 
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CHAP.  XXI. 


ACCOUNT  OF  THE  PRECEDING  EARTHQUAKE  AS  FELT  IN 
THE  LEAD  MINES  IN  DERBYSHIRE. 


We  have  purposely  made  this  a  separate  chapter,  as  relating  to  a 
particular  part  of  our  own  country,  which  to  a  certain  extent  od 
land,  and,  as  will  be  perceived  in  the  ensuing  chapter,  to  a  greater 
extent  on  water,  was  a  common -sufferer. — Editor. 

The  following  is  an  account  of  the  earthquake,  which  happened 
at  the  lead  mines  on  ?^yam-edge  in  the  peak  of  Derbyshire,  on  Sa- 
turday the  Ist  of  November  1755,  about  eleven  o'clock  in  the  fore- 
aoon. 

Francis  Mason,  the  overseer,  says,  that  he  sat  in  a  little  room, 
about  forty  yards  from  the  mouth  of  one  of  the  engine  shafts.  He 
felt  one  shock,  which  very  sensibly  raised  him  up  in  his  chair,  and 
caused  several  pieces  of  lime  or  plaster  to  drop  from  the  .sides  of 
the  room.  In  a  field  about  three  hundred  yards  from  the  mines, 
there  had  happened  a  chasm  or  cleft  on  the  surface  of  the  earth, 
which  was  supposed  to  be  made  at  the  same  time  he  felt  the  shock ; 
its  continuation  from  one  end  to  the  other,  was  near  a  hundred  and 
fifty  yards,  being  parallel  to  the  range  of  the  vein  on  the  north  side  ; 
the  depth  of  it  was  about  eight  or  nine  inches,  and  its  diameter 
four. 

Two  miners  say,  that  at  the  aforesaid  time  they  were  employed 
in  carting,  or  drawing  along  the  drifts,  the  ore  and  other  minerals  to 
be  raised  up  the  shafls.  The  drifl  where  they  were  working  is  about 
sixty  fathoms,  or  a  hundred  and  twenty  yards  deep,  and  the  space 
of  it  from  one  end  to  the  other  upwards  of  fifty  yards.  They  were 
suddenly  surprised  by  a  shock  which  greatly  terrified  them.  They 
durst  not  attempt  to  climb  the  shaft,  lest  that  should  be  running 
in  on  them,  but  consulted  what  means  to  take  for  their  safety. 
While  they  were  thinking  of  some  place  of  refuge,  they  were  alarmed 
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bj  a  shock  much  more  violent  than  the  former;  which  put  them  in 
such  a  consternation,  that  they  both  ran  precipitately  to  the  other 
end  of  the  drift.  Soon  after  they  were  again  alarmed  by  a  third  ' 
shock ;  which,  after  an  interval  of  about  four  or  five  minutes,  was 
succeeded  by  a  fourth  ;  and  about  the  same  space  of  time  after,  by  a 
fifth  ;  none  of  which  were  so  violent  as  the  second.  They  heard 
after  every  shock  a  loud  rumbling  in  the  bowels  of  the  earth,  which 
continued  for  about  half  a  minute,  gradually  decreasing,  or  appear- 
ing at  a  greater  distance.  They  imagined,  that  the  whole  space  of 
time,  from  the  first  shock  io  the  last,  wa»  about  twenty  minutes. 
They  remained  about  ten  minutes  in  the  mine  after  the  last  shock ; 
when  they  thought  it  advisable  to  examine  the  passages,  and  to 
get  out  of  the  mine,  if  possible.  As  they  went  along  the  drifts,  they 
observed,  that  several  pieces  of  minerals  had  dropped  from  the 
tides  and  roof,  but  all  the  shafts  remained  entice,  wiUiout  the  least 
discomposure.  The  space  of  ground  at  the  mines,  wherein  it  was 
felt,  was  nine  hundred  and  sixty  yards,  beings  all  that  was  at  that 
time  in  work.  [PhiL  Trans,  abr.  vol.  X.] 


CHAP-  XXII. 

EXTRAORDINARY  AGITATION  OF  THB  WATERS  IN  VARI- 
OUS PARTS  OF  OUR  OWN  AND  FOREIGN  COUNTRIB8, 
BOTH  INLAND  AND  MARITIME^  ACCOMPANYING  THE 
GENERAL  EARTHQUAKE  OF  THB  TWO  PRECBDINO  CHAP- 
TBRS. 

SECTION    I« 

jlt  Portsmouth,  in  Hampshire,     By  Mr,  John  Robert- 
sohf  F,  R,  o. 

On  Saturday,  November  1,  1755,  about  thirty-five  minutes  after 
ten  in  the  morning,  there  was  observed  in  the  dock-yard  at  Ports- 
mouth, an  extraordinary  motion  of  the  waters  in  the  north  doek^ 
and  in  the  basin,  and  at  two  of  the  jetty-heads.  In  the  north 
dock,  whose  length  is  about  239  feet,  breadth  74  feet,  and  at  that 
time  about  17^  feet  depth  of  water,  shut  in  by  a  pair  of  stroag 
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gates,  well  secured,  his  majesty's  ship  the  Gosport  of  40  guns,  was 
just  let  in  to  be  docked,  and  well  stayed  by  guys  and  hawsers.  On 
a  sudden  the  ship  ran  backwards  near  three  feet,  and  then  forwards 
as  much,  and  at  the  same  time  she  alternately  pitched  with  her  stern 
and  head  to  the  depth  of  near  three  feet ;  and  by  the  libration  of  the 
water,  the  gates  alternately  opened  and  shut,  receding  from  each 
other  near  four  inches. 

In  the  basin,  whose  length  is  about  340  feet»  breadth  220  feet, 
and  at  times  about  17  feet  depth  of  water,  shut  in  by  two  pair  of 
gates,  lay  the  Berwick  of  70  guns,  the  Dover  of  40  guns,  boUi  in  a 
direction  nearly  parallel  to  the  Gosport ;  and  a  merchant  ship  of 
about  600  tons,  unloading  tar,  lying  in  an  oblique  direction  to  the 
others.  These  ships  were  observed  to  be  agitated  in  like  manner 
with  the  Gosport,  and  the  tar-ship  to  roll,  from  side  to  side :  the 
swell  of  the  water  against  the  sides  of  the  basin  was  observed  to  be 
nine  inches ;  one  of  the  workmen  measured  it  between  the  libra- 
tions. 

The  Nassau,  a  70  gun  ship,  lying  along  side  a  jetty-head  between 
the  north  dock  and  the  basin  ;  also  the  Duke,  a  90  gun  ship,  lying 
against  the  next  jetty -head,  to  the  southward,  both  in  a  direction 
nearly  at  right  angles  to  the  others,  were  observed  to  be  rocked  in  the 
same  manner,  but  not  quite  so  violently :  these  two  ships  lay  in  the 
harbour.  The  dock  and  basiu  lie  nearly  east  and  west,  on  the  west 
side  of  the  harbour. 

SECTION    II. 

In  Sussex,  and  the  Southern  Parts  of  Surrey.    By  PhiKp 
Carteret  Webb,  Esq.  F.  R.  S. 

In  his  garden  at  Busbridge,  near  Godalmin,  in  Surrey,  on  Satur- 
day the  first  of  November  1755,  at  half  an  hour  after  ten  in  the 
forenoon,  Philip  Smith,  John  Street,  and  John  Johnson,  the  gar- 
deners, were  alarmed  by  a  very  unusual  noise  in  the  water,  at  the 
east  end  bf  the  long  canal,  near  which  John  Street  and  John  John- 
son were  then  at  work.  On  looking  that  way,  they  observed  the 
water,  in  that  part  of  the  canal,  in  great  agitation,  attended  with  a 
considerable  noise.  The  water  soon  raised  itself  in  a  heap  or  ridge, 
extending  lengthwise  about  thirty  yards,  and  between  two  and  three 
feet  above  the  usual  level  of  the  water ;  after  which  the  heap  or 
ridge  heeled  or  vibrated  towards  the  north,  or  left  side  of  the  canal. 
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with  great  force,  and  flowed  about  eight  feet  over  the  grass-walk  on 
that  side  of  the  canal,  quite  up  to  the  arch.  On  the  water's  returning 
back  into  the  canal,  it  again  raised  itself  into  a  heap  or  ridge  in  the 
middle;  after  which  the  heap  or  ridge  heeled  or  vibrated  with 
greater  force  towards  the  south,  or  right-hand  side  of  the  canal,  and 
flowefd  over  the  grass-walk,  and  through  the  rustic  arch  on  that  side ; 
and  drove  a  small  stream  of  water,  which  runs  through  it,  thirty -six 
feet  back  upwards,  towards  its  source.  During  this  latter  motion, 
the  bottom  of  the  canal,  on  the  north  side,  for  several  feet  in 
width,  was  quit-*  bare  of  water.  The  water  being  returned  into  the 
canal,  the  vibrations  became  less  and  less,  but  so  strong  as  to  make 
the  water  flow  several  times  over  the  south-  bank  of  the  canal,  which 
is  not  so  high  as  the  north' bank.  In  about  a  quarter  of  an  hour 
from  the  first  appearance  the  water  became  quiet  and  smooth  as 
before.  The  motion  of  the  water  was,  during  the  whole  time,  at- 
tended with  a  great  perturbation  of  the  sand  from  the  bottom  of  the 
canal,  an^  with  a  great  noise,  likened  by  the  gardeners  to  that  of 
water  turning  a  milU  During  the  whole  time  the  weather  was  re- 
markably stiU,  there  not  being  the  least  wind ;  and  there  was  no 
trenaor  or  motion  of  the  earth  felt  on  the  sides  of  the  canal. 

Hie  canal  is  near  seven  hundred  feet  long  from  west  to  east,  and 
b  about  fifty-eight  wide :  there  is  a  jmall  spring  which  constantly 
runs  through  it.  The  water  at  the  east  end,  where  this  appearance 
was  observed,  usually  pens  from  two  to  four  feet,  being  gradually 
deeper  to  the  west  end,  where  it  pens  to  about  ten  feet.  No  mo- 
tion was  taken  notice  of  in  the  water  at  the  west  end  of  the  canal, 
the  first  vibration,  which  drove  the  water  over  the  grass-walks,  was 
from  south  to  north.  The  grass-walk  on  the  north  side  of  the  east 
end  of  the  canal  is  fourteen  inches,  and  that  on  the  south  side  about 
ten  inches  higher  than  the  usual  level  of  the  water :  the  highest 
part  of  the  walk,  over  which  the  water  flowed,  is  about  twenty 
inches  above  the  water-level. 

Mr.  W.  was  informed,  that  the  water  was  afiected  about  the  same 
time  in  the  following  places.  In  a  mill-pond,  at  Medburst  in  Sussex, 
the  sudden  agitation  and  swell  of  the  water  rolling  toward  the  mill 
was  so  remarkable,  that  the  miller  imagined  a  sluice  bad  been 
opened  at  the  upper  end  of  the  pond,  and  had  let  a  back-water 
into  it ;  but  on  search  it  was  found  to  be  shut  as  usual.  Below  the 
mill  the  swell  of  water  was  so  great,  as  to  drive  the  stream  upwards 
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back  into  the  conduit  of  the  mill.  At  Lee^  in  the  Parish  of  Whit- 
ley, in  Surrey,  about  five  miles  from  Busbridge,  between  Busbridge 
and  Medhurst ;  the  water  in  a  canal  or  pond  belonging  to  Mr.  LufiT 
was  so  violently  agitated,  that  the  gardeneF,  on  the  ^rst  appearance, 
ran  for  help,  thinking  a  number  of  otters  were  under  the  water  de- 
stroying the  fish.  In  a  mill-pond,  near  Guildford,  in  Surrey,  a  like 
swell  and  agitation  of  the  water  was  observed  by  several  persons, 
one  of  whom  stood  all  the  time  on  a  bridge  of  wood,  over  the  pond^ 
Not  the  least  tremor  or  motion  of  the  earth  was  felt  in  any  of  these 
places,  or  at  the  bridge  at  Guildford. 

SBCTIONIII. 

In  the  Parish  of  Cobham.    By  Swithin  Adee,  of  Guildford^ 
M.  D.  F.  R.S. 

A  MAH,  in  the  parish  of  Cobham,  was  watering  a  horse  in  hand, 
at  a  pond  ctose  by  the  house,  which  is  fed  by  springs,  and  had  no 
current.  The  time  he  fixes  was  about  ten  in  the  morning*  but  their 
cFock  goes  too  slow.  Whife  the  horse  was  drinking,  the  water  ran 
away  from  the  horse,  and  moved  towards  the  south  with  swiftness, 
and  in  such  a  quantity,  as  lefl  the  bottom  of  the  pond  bye  ;  then 
.  returned  with  such  impetuosity,  as  made  the  mttn  leap  backwards, 
to  secure  himself  from  the  sudden  approach  of  the  water.  It  went 
back  again  to  the  south,  with  a  great  swell,  and  returned  again. 
On  inspecting  the  place.  Dr.. A.  found  the  water  must  have  risen 
above  one  foot  The  ducks  were  alarmed  at  the  first  agitation,  and 
flew  all  instantly  out  of  the  pond.  The  man  observed,  that  there 
was  a  particular  calm  at  this  time  of  day.  It  should  be  observed 
that  there  were  two  fluxes  and  two  refluxes  seen  distinctly. 

SECTION   lY. 

Jt  Medhurst.    By  Mr.  John  Hodgson. 

As  to  the  ponds  near  Medhurst,  ev^ry  body  agrees,  that  there 
was  an  extraordinary  swelling  of  the  water.  The  water  was  thrown 
several  feet  above  its  banks,  both  at  North-mill,  at  South-pond, 
and  the  pond  in  Lord  Montacute's  park ;  and  at  the  first  of  these^ 
on  its  retreat,  left  some  fishes  on  dry  land. 
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SECTION     V. 

Jt  Cranbrook,  in  Kent.     By  Wm.  Tempest,  Esq.  F.  R.  S. 

The  people  here  are  very  much  alarmed  on  account  of  an  earth- 
quake, which  happened  last  Saturday  (November  the  Ist).  I  felt 
nothing  of  it,  but  some  people  fancied  they  did.  I  do  not  hear  that 
the  earth  moved ;  only  the  waters  of  several  ponds,  in  this  and  the 
adjacent  parishes,  were  in  such  motion,  that  they  overQowed  their 
banks,  then  returned  back,  and  overflowed  the  other  side. 

SECTION    VI. 

Near  Tunbridge.    By  John  Pringle,  M.  D.  F.  R.  S. 

The  pond  at  Eaton-bridge,  near  Tunbridge,  is  about  an  acre  in 
size,  and  across  it  is  a  post  and  rail,  which  is  almost  quite  covered 
by  the  water.  Some  people  heard  a  noise  in  the  water,  and  ima- 
gining something  had  tumbled  in,  ran  to  see  what  was  the  matter ; 
when,  to  their  surprise,  they  saw  the  water  open  in  the  middle,  so 
as  that  they  could  see  the  post  and  rail  a  good  way  down,  almost  to 
the  bottom,  and  the  water  dashing  up  over  a  bank  about  two  feet 
high,  and  perpendicular  to  the  pond.  This  it  did  several  times, 
making  a  great  noise.  They  did  not  feel  the  least  motion  on  the 
shore,  nor  was  there  any  wind,  but  a  dead  calm. 

SECTION   VII. 

In  the  River  Thames,  near  Rotherhithe.  By  Mr.  Henry  Mills. 

Being  in  one  of  his  barges^  unloading  some  timber,  between 
eleven  and  twelve  o'clock,  he  was  surprised  by  a  sudden  heaving 
up  of  the  barge  from  a  swell  of  the  water,  not  unlike  what  happens 
when  a  ship  is  kiunched  from  any  of  the  builders'  yards  in  the  neigh- 
bourhood. Afler  the  barge  had  alternately  risen  and  sunk  three  or 
four  times,  with  a  motion  gradually  decreasing,  the  water  became 
quiet  again. 

SECTION    VIII. 

Tn  Peerless  Pool,  near  Qld^treet,  London.    By  Thos,  Birch, 
D.  D,  Secretary  to  the  Royal  Society. 

On  the  reports,  received  from  several  gentlemen,  that  the  agi- 
'       E  3 
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tation  of  the  waters  observed  in  many  parts  of  England,  Scotland, 
Ireland,  Holland,  Sec.  on  Saturday,  November  1,  1755,  had  been 
likewise  noticed  in  Peerless  Pool,  near  Old-street  road,  being  curiouf 
to  have  as  authentic  and  circumstantial  an  account  as  possible  of  a 
fact,  which  he  had  not  heard  to  have  been  remarked  in  any  other 
part  of  London  or  its  suburbs.  Dr.  B.  went  thither  on  Saturday, 
December  6,  1755,  and  took  down  the  following  particulars  re- 
bting  to  it,  from  the  mouth  of  one  of  the  two  waiters  there,  who 
were  eye-witaesses  of  it.  He  being  engaged  between  the  houra  of 
ten  and  eleven  in  the  morning,  with  his  fellow-waiter,  in  some  bu- 
siness near  the  wall  inclosing  the  ground,  which  contains  the  fish* 
pond,  and  accidentally  casting  his  eye  on  the  water^  was  surprised 
to  see  it  greatly  moved  without  the  least  apparent  cause,  as  the  air 
was  quite  calm.  This  occasioned  him  to  call  to  his  companion  to 
take  notice  of  it,  who  at  first  neglected  it,  till  being  urged  to  attend 
to  80  extraordinary  an  appearance,  he  was  equally  struck  with  the 
sight  of  it.  Large  waves  rolled  slowly  to  and  from  the  bank  near 
them,  at  the  east  end,  for  some  time,  and  at  last  left  the  bed  of 
the  pond  dry  for  several  feet,  and  in  their  reflux  overflowed  the 
bank  ten  or  twelve  feet,  as  they  did  the  opposite  one,  which  was 
evident  from  the  wetness  of  the  ground  about  it.  This  motion  having 
continued  five  or  six  minutes,  the  two  waiters  stepped  to  the  cold 
bath,  near  the  fish-pond,  to  see  what  passed  there ;  but  no  motion 
was  observed  in  it  by  them,  or  by  a  gentleman  who  had  been  in  it, 
^nd  was  then  dressing  himself,  and  who,  on  being  told  of  the  agi« 
tation  in  the  fish-pond,  went  directly  thither,  with  the  waiters,  and 
was  a  third  witness  of  it.  On  the  ceasing  of  it,  they  all  three  went 
to  the  pleasure-bath,  between  which  and  the  fish  pond,  the  cold-bath 
is  situated ;  but  they  found  the  said  pleasure-bath  then  motionless, 
but  to  have  been  agitated  in  the  same  manner  with  the  fish-pond, 
the  water  having  left  plain  marks  of  its  having  overflowed  the  banks, 
and  risen  to  the  bushes  on  their  sides.  The  motion  in  the  fish-pond 
had  been  also  observed  by  some  persons  in  a  house  belonging  to 
Mr.  Kemp,  the  master  of  Peerless  Pool,  situated  at  a  small  distance 
from  that  pond,  and  commanding  a  full  view  of  it. 

SECTION    IX. 

Jt  Rochfordf  in  Essex.    By  the  Rev.  Mr.  TAomUnson. 
At  a  pond  in  a  close  of  Mr.  Sl/s,  adjoining  to  the  church-yard. 
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the  water  was  observed  to  flow  a  considerable  way  ap  the  mouth  of 
the  pond,  and  then  returning,  to  flow  up  the  opposite  6ide>  repeating 
tills  sort  of  motion  for  about  a  quarter  of  an  hour.  The  motion  of 
the  water  in  the  pond  was  only  from  east  to  west,  and  from  west  to 
easty  alternately. 

SBCTI019    X. 

Jn  Berkshire^  near  Reading.     By  Mr.  Richard  Phillips. 

On  the  1st  of  November,  1755,  at  about  eleven  o'clock  in  the 
morning,  as  Mr.  Paunceforth's  gardener  was  standing  by  afi^th-pond 
in  the  £;arden,  be  felt  a  most  violent  trembling*  of  the  earth,  directly 
under  his  feet,  which  lasted  upwards  of  fifty  seconds ;  immediately 
af^er  nhich  he  observed  that  the  water  in  the  pond  was  in  a  very  un- 
usual motion,  and  suddenly  thrown  on  the  opposite  side,  leaving  that 
on  which  he  stood  quite  dry,  for  the  space  of  two  yards,  and  conti- 
nued in  that  state  for  about  two  minutes,  when  it  returned  as  before, 
and  collecting  in  or  near  the  middle  of  the  pond,  rose  about  twenty 
inches  above  the  level  of  the  water  on  each  side,  and  continued  so 
for  two  minutes  in  violent  agitation,  which  the  gardener  described 
to  be  like  the  boiling  of  a  pot. 

At  the  same  time  Captain  Clarke,  at  Cavenham,  in  Oxfordshire, 
a  mile  distant  from  Reading,  was  alarmed  with  a  very  great  noise,  as 
if  part  of  the  house  had  been  falling  down;  on  examination,  how- 
ever, it  did  not  appear  that  the  house  was  at  all  damaged ;  but  a 
vine,  which  grew  against  it,  was  broken  off,  and  two  dwarf  irees, 
such  as  are  used  in  espalier  hedges,  were  split  by  the  shock. 

SECTION    XI. 

In  Oxfordshire^  at  Shirbum  Castle,  the  Seat  of  the  Earl  of 
Macclesfield,  Pres.  R,  S.  Communicated  by  his  Son,  the  Lord 
Viscount  Parker,  F.  R.  S.  then  on  the  spot. 

On  Saturday,  November  1,  a  little  after  ten  o'clock  in  the  fore- 

*  We  have  already  noticed,  from  the  same  anthentio  journal,  a  similar  tre- 
mor of  the  earth  in  another  part  of  onr  native  island,  in  the  preceding 
chapter.  The  editor  of  the  original,  unmindful  of  this  last  coromanlcatioBt 
has  observed  in  a  subjoined  note  to  the  present  paragraph,  a#  follows  :  **  This 
is  the  only  aeeoant  that  mentions  any  tremor  of  the  earth  to  have  accompa- 
nied the  agitation  of  the  waters  in  this  island.*'  Similar  percussions  were  Mi 
at  Turin,  and  in  tha  TyroL— Editor. 
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noon,  walking  in  the  garden  at  Shirburn  Castle,  he  perceived  the 
gardener,  who  was  coming  towards  him  by  the  end  of  the  moat,  on 
a  sudden  stop  short,  and  look  earnestly  into  the  water.  He  went 
towards  him,  and  perceived  immediately  a  very  strange  motion  in 
the  water.  There  was  a  pretty  thick  fog,  not  a  breath  of  air,  and 
the  surface  of  the  water  all  over  the  moat  was  as  smooth  as  a  looking- 
glass;  yet  in  that  corner  of  the  moat  near  which  he  stood,  the  water 
flowed  into  the  shore,  and  retired  again  successively,  in  a  surprising 
manner.  The  flux  and  reflux  were  quite  regular.  Every  flood  be- 
gan gently ;  its  velocity  increased  by  degrees,  till  at  last,  with  great 
impetuosity,  it  rushed  in  till  it  had  reached  its  full  height,  at  which 
it  remained  for  a  little  while,  and  then  again  retired,  at  first  gently 
ebbing,  at  last  sinking  away  with  such  quickness,  that  it  left  a  con- 
siderable quantity  of  water  entangled  among  the  pebbles,  laid  to  de- 
fend the  bank,  which  run  thence  in  little  streams  over  the  shore,  now 
deserted  by  the  water,  which  at  other  times  always  covers  it.  As 
the  slope  of  the  sides  of  the  moat  is  very  gentle,  the  space  left  by 
the  water  at  its  reflux  was  considerable,  though  the  difference  be- 
tween the  highest  flood  and  lowest  ebb  of  these  little  tides,  was  but 
about  four  inches  and  a  half  perpendicular  height ;  the  whole  body 
of  water  seemed  to  be  violently  thrown  against  the  bank,  and  then 
retiring  again,  while  the  surface  of  the  whole  moat  all  the  time  con- 
tinued quite  smooth,  without  even  the  least  wrinkle  of  a  wave.  He 
sent  persons  to  several  other  ponds,  in  all  which  the  agitation  was 
very  considerable.  The  swells,  that  succeeded  each  other,  were  not 
equal,  nor  did  they  increase  or  diminish  gradually ;  for  sometime^, 
afler  a  very  great  swell,  the  next  two  or  three  would  be  small,  and 
then  again  would  come  a  very  lai  ge  one,  followed  by  one  or  two 
more  as  large^  and  then  less  again. 

SECTION    XII. 

In  Devonshire  and  Cornwall,  at  Ply  month.  Mounts*  Bay,  Pen- 
zance,  8fc.     By  John  Huxham,  M.  D.  jF.  R.  S. 

Saturday,  November  I,  about  four  P.  M.  we  had  (just  about 
high  water)  an  extraordinary  boar,  as  the  sailors  call  it.  The  sea 
seemed  disturbed  about  twenty  minutes  before,  though  there  was 
very  little  wind  that  day,  or  for  some  days  before.  One  of  our 
surgeons,  who  had  then  just  crossed  the  ferry  at  Creston,  a  mile 
to  the  south-east  of  Plymouth,  said,  that  the  tide  had  made  a  very 
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extraordinary  out  (or  recess)  almost  immediately  after  high-water 
<aboQt  four  P.  M.),  left  both  ihe  pas^age-boaU,  with  some  hones,  and 
several  persons,  at  once  quite  dry  in  the  mud,  though  the  minute  or 
two  before,  in  four  or  five  feet  water ;  in  less  than  eight  minutes  the 
tide  returned  with  the  utmost  rapidity,  and  floated  both  the  boats 
again,  so  that  they  had  near  six  feet  water.  The  sea  sunk  and 
•welled,  though  in  a  much  less  degree,  for  near  half  an  hour  longer. 
ft  was  said,  that  at  the  next  morning's  tide  there  were  several  very 
large  surges.  This  boar  drove  several  ships  from  their  moorings, 
and  broke  some  of  the  hawsers,  and  twirled  the  ships  and  vessels 
round  in  a  very  odd  manner.  At  Crunill-passage,  over  another  arm 
of  the  sea,  about  two  miles  west  of  Plymouth,  the  same  phenomena 
were  observed ;  and  in  Stone-house  lake,  that  communicates  with 
that  arm  of  the  sea^  the  boar  came  in  with  such  impetuosity,  that  it 
drove  every  thing  before  it,  tearing  up  the  mud,  sand,  and  banks,  in 
a  very  shocking  manner,  and  broke  a  large  cable,  by  which  the  foot 
passage-boat  is  drawn  from  side  to  side  of  the  lake. 

You  will  please  to  observe,  that  it  bappeocd  not  liere  till  about 
four  P.M.;  at  Portsmouth,  aboujL  eleven  A.M.;  in  Holland,  about 
cl^en  A. M.;  at  Kiusale,  &c.  Jo  Ireland,  not  till  three  or  four  P.  M. 

'SECTION    XIII. 

On  the  Coast  of  Cornwall    By  the  Rev.  Wm.  Borlase,  of 
Ludgtan,  A.  M.  F.  R.  S. 

A  little  after  two  o'clock  in  the  afternoon,  about  half  an  hour 
after  ebb,  the  sea  was  observed  at  the  Mount's-bay  pier  to  advance 
suddenly  from  the  eastward.  It  continued  to  sweU  and  rise  for  the 
•pace  of  ten  minutes;  it  then  began  to  retire,  running  tQ  the  west 
and  south-west,  with  a  rapidity  equal  to  that  of  a  mill-strea«i  de- 
scending to  an  undershot-wheel ;  it  ran  so  for  about  ten  minutes, 
tUl  the  water  was  six  feet  lower  than  when  it  began  to  retire.  The 
sea  then  began  to  return,  and  in  ten  minutes  it  was  at  the  before- 
mentioned  extraordinary  height ;  in  ten  minutes  more  it  was  $fink 
as  before ;  and  so  it  continued  alternately  to  rise  and  faU  between 
ive  and  six  feet,  in  the  safne  space  of  time.  The  first  and  second 
fluxes  and  refluxesjjre  not  so  violent  at  the  Mount  pier  as  the  third 
and  fourth,  when  the  sea  was  rapid  beyond  expression,  and  the  al- 
terations continued  in  their  full  fury  for  two  hours ;  they  then  grew 
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fainter  gradually,  and  the  whole  commotion  ceased  about  low  water, 
5^  hours  af^er  it  began. 

Penzance  pier  lies  three  miles  west  of  the  Mount,  and  the  reflux 
was  first  observed  there  forty-five  minutes  after  two ;  the  influx  came 
on  from  the  south-east,  and  south-south-east.  Here  the  greatest 
rise  was  eight  feet,  and  the  greatest  violence  of  the  agitation  about 
three  o'clock.  Newlyn  pier  lies  a  mile  west  of  Penzance.  Here  the 
flux  was  observed  first,  as  at  the  Mount,  and  came  in  from  the 
southward  [the  eastern  current  being  quite  spent]  nearly  at  the  same 
time  as  at  the  Mount  and  Penzance,  but  in  a  manner  somewhat 
different;  it  came  on  like  a  surge,  or  high-crested  wave,  with  a  sur- 
prising noise.  The  first  agitations  were  as  violent  as  any  ;  and  after 
a  few  advances  and  retreats  at  their  greatest  violence, 'in  the  same 
space  of  time  as  at  the  Mount,  the  sea  became  gradually  quiet,  after 
it  had  risen  ten  feet  perpendicular  at  least  This  is  near  five  feet 
more  than  at  the  Mount  pier,  and  two  feet  more  than  at  Penzance. 
The  agitations  of  the  sea  at  Moushole,  another  pier  in  this  bay,  did 
not  materially  differ  from  those  at  Newlyn. 

In  the  little  harbour  of  Heyle,  about  four  miles  north  of  the  Mount, 
on  the  Severn  sea,  the  agitation  did  not  make  its  appearance  till  an 
hour  and  a  little  more  after  the  ebb  began,  which  must  be  full  an 
hour  later  than  with  us.  In  this  inland  half-tide  harbour  it  conti- 
nued visible  but  an  hour  and  half;  the  greatest  flux  was  about  the 
middle  of  that  time,  the  surge  being  at  that  time  seven  feet  high  ; 
but  in  general  it  rose  and  fell  but  two  feet  only,  owing  probably  to 
the  force  and  quantity  of  water  being  broken  in  its  advances  into  so 
retired  a  creek.  At  Swansea,  in  Wales,  farther  up  in  St.  George's 
Cha«inel,  where  their  ebb  is  later  still  than  at  Heyle,  the  agitation 
was  proportionably  later,  and  was  not  observed  till  after  two  hours 
ebb^  Hear  three  quarters  after  six.  At  Kingsale,  in  Ireland,  more 
tndeed  to  the  north  of  us,  but  more  open  to  the  Atlantic  ocean  than 
Swant^ea,  and  farther  to  the  west,  the  agitation  reached  not  a  full 
hour  Wfter  us,  but  above  two  hours  sooner  than  at  Swansea;  all  tend- 
ing tjo  shew,  that  the  force  came  from  the  south  and  south-west. 

What  relations  these,  little  palpitations,  or  tremulous  rebounds  of 
the* sea,  had  to  the  dreadful  convulsions  on  the  coasts  of  Spain  and 
Portugal,  whether  they  were  the  fainter  parts  of  that  deplorable 
shock  at  Lisbon,  or  the  expiring  efforts  of  some  similar  subterra- 
neous strugglings  of  nature  farther  to  the  west,  under  the  Atlantic 
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ocean;  will  remain  uncertain,  till  more  facts  and  dates  appear ;  but 
by  the  accounts  from  abroad,  this  first  of  November  seems  to  have 
be^n  a  day  of  universal  tremor  to  all  the  sea-coasts  of  the  western 
parts  of  Europe. 

I  would  not  be  thought  to  suggest,  sir,  that  a  shock  so  far  off  as 
the  coast  of  Spain  could  be  so  immense,  as  to  propagate  a  motion 
of  the  water  quite  home  to  our  shores.  I  should  rather  imagine 
that  there  were  several  shocks,  and  some  much  nearer  to  us,  but  all 
perhaps  from  one  and  the  same  cause  diffused  in  different  portions, " 
and  permeating  more  contracted  or  dilated,  but  stitl  communicating 
passages ;  I  should  imagine  that  this  cause  affected  the  seas  and 
land,  in  proportion  to  its  own  force,..and  the  superior  or  weaker  re- 
sistance of  the  incumbent  pressure ;  that  where  it  found  the  least 
resistance  of  all,  there  it  found  its  vent,  and  the  swell  its  cure. 

Many  other  similar  accounts  were  also  given,  as  observed  both  in 
the  sea  and  inland  lakes :  as  at  Swansea ;  on  the  coasts  of  Norfolk 
and  Lincolnshire,  &c.;  the  lakes  in  Cumberland;  a  pond  near 
Durham,  at  half  past  ten  o'clock ;  at  Loch  Ness,  Loch  Lomond,  &c. 
in  the  north  of  Scotland,  about  ten  o'clock.  ^ 

It  appears  also  by  communications  sent  from  abroad,  that  the 
like  agitations  of  the  water  were  observed  at  the  Hague,  Leyden, 
Haarlem,  Amsterdam,  Utrecht,  Gouda,  and  Rotterdam,  and  also  at 
Bois4e-Duc;  about  eleven  o'clock  on  the  first  of  November;  and 
likewise  at  Kingsale  and  Cork,  in  Ireland,  between  two  and  three 
o'clock. 

SECTION   XIV. 

Of  an  Exirawrdinary  Alteration  in  the  Baths  of  Tqplitx,  in 
Bohemia,  on  the  1st  of  Nov.  1755.  By  Father  Joseph  Step* 
Kn,  of  Prague. 

A  REPORT  being  brought  that  at  Toplitz,  a  village  famous  for  its 
baths,  and  nine  Bohemian  miles  north-west  from  Prague,  the  source 
of  these  baths  had  undergone  some  change ;  in  order  to  kaow  the 
truth  of  this.  Father  Steplin  requested  the  President  of  the  Supreme 
Royal  Council  to  send  him  an  exact  account  of  it,  in  answer  to  the 
several  questions  which  he  proposed  to  him.  By  this  means  he  prof> 
cured  the  following :  that  in  the  year  763  those  baths  were  dis- 
covered ;  from  which  time  the  principal  spring  bad  constantly  thrown 
out  the  hot  waters  in  the  same  quantity,  and  of  the  same  quality. 
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On  the  liit  of  November  1755,  between  eleven  and  twelve  lu  the 
morning,  the  chief  spring  cast  forth  such  a  quantity  of  water,  that 
in  the  space  of  half  an  hour  all  the  baths  ran  over.  About  half  an 
hour  before  this  vast  increase  of  the  water,  the  spring  became  turbid, 
and  flowed  muddy  ;  and  having  stopped  entirely  near  a  minute, 
broke  forth  again  with  prodigious  violence,  driving  before  it  a  con- 
siderable  quantity  of  a  reddish  oker,  crocus  martialis.  After  which 
it  became  clear,  and  flowed  as  pure  as  before  ;  and  continues  still  to 
do  so;  but  it  supplies  more  water  than  usual,  and  that  hotter,  and 
more  impregnated  with  its  medicinal  quality. 

SECTION    XV. 

Concerning  the  Jgitation  of  the  Waters,  Nov.  1,  1755.     By 
Mr.  De  Hondt,  of  the  Hague. 

We  had  at  eleven  o'clock  a  phaenomenon,  which  astonished  every 
body.  In  absolutely  calm  weather  there  was  observed  of  a  sudden 
fo  violent  a  motion  in  the  water,  that  the  ships  were  struck  against 
each  other,  and  broke  the  cables  which  fastened  them.  It  was  felt 
at  the  same  time  at  the  Hague,  Leyden,  Haarlem,  Amsterdam,  Gouda, 
Utrecht,  Rotterdam,  and  Bois-le-Duc.  At  the  Hague,  it  was  but 
slight ;  and  no  motion  was  felt  in  the  ground. 

SECTION    XVI. 

On  the  same.    By  M.  Jllamondy  Professor  of  Philosophy  at 
Leyden,  and  F.  R.  S. 

Betvtebn  half  an  hour  aHer  ten  and  eleven  in  the  morning,  in 
some  of  the  canals  of  this  city,  the  water  rose  suddenly  on  the  quay, 
situated  on  the  south.  It  returned  afterwards  to  its  bed,  and  made 
several  very  sensible  undulations,  so  that  the  boats  were  strongly  agi- 
tated.  The  same  kind  of  motion  was  perceived  here  in  the  tuns  of 
water  of  two  brewhouses,  and  in  those  of  three  brewhouses  at 
Haarlem.  The  branches  of  the  Roman  Catholic  church  at  Rotterdam, 
which  hung  from  long  iron  rods,  made  several  oscillations.  A  tallow- 
chandler  at  the  Hague  was  surprised  to  hear  the  clashing  noise  made 
by  all  the  candles  hung  up  in  his  shop. 

The  accounts  brought  from  Norway  inform  us,  that  the  same  ob* 
servations  were  made  there,  almost  at  the  same  time. 

IPhil.  Trans,  abridged,  Vol  X.  1755.] 
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CHAP.  XXIII. 

CARTHQUAKE   AT   MESSINA,   AND  THE  ADJOINING  COUN- 
TRY^  AND    DESTRUCTION    OF   THE   CITY    IN    1733. 

[By  Sif  WixxxAX  Hamilton.] 


Sir  William  Hamilton,  in  the  description  before  us,  ^ves,  as  he 
says,  some  little  idea  of  the  infinite  damage  done,  and  of  the  va* 
rious  phaenomena  exhibited,  by  the  earthquakes,  (which  began  the 
5th  of  February,  1783,  and  continued  to  be  felt  to  the  day  he  was 
writing,  viz.  May  23)  in  the  two  Calabrias,  at  Messina,  and  in  the 
parts  of  Sicily  nearest  to  the  continent.    From  the  most  authentic 
reports,  and  accounts  receired  at  tiie  offices  of  his  Sicilian  Majesty's 
secretary  of  state,  be  gathered  in  general,  that  the  part  of  Calabria, 
which  has  been  most  affected  by  this  heavy  calamity,  is  that  which 
it  comprehended  between  the  38th  and  39th  degree  of  latitude, 
being  the  foot  or  extreme  point  of  the  continent :  that  the  greatest 
force  of  the  earthquakes  seemed  to  have  exerted  itself  from  the  foot 
of  those  mountains  of  the  Apennines  called  the  Monte  Deio,  Monte 
Sacro,  and  Monte  Caulone,  extending  westward  to  the  Tyrrhene 
sea;  that  the  towns,  villages,  and  farm-houses,  nearest  these  moun- 
tains, situated  either  on  hills  or  in  the  plain,  were  totally  ruined  by 
the  first  shock  of  the  5th  of  February  about  noon ;  and  that  the 
greatest  mortality  was  there ;  that  in  proportion  as  the  towns  and 
villages  were  at  a  greater  distance  from  this  centre,  the  damage 
they  received  was  less  considerable ;  but  that  even  those  more  dis* 
tant  towns  had  been  greatly  damaged  by  the  subsequent  shocks  of 
the  earthquake,  and  especially  by  those  of  the  7th,  the  26tb,  and 
28th  of  Febrpary,  and  that  of  the  1st  of  March  ;  that  from  the  first 
shock,  the  5th  of  February,  the  earth  continued  to  be  in  a  continual 
tremor,  more  or  less ;  and  that  the  shocks  were  more  sensibly  felt 
at  times  in  some  parts  of  the  afflicted  provinces  than  in  others ;  that 
the  motion  of  ^4Murth  had- been  various,  and,  according  to  the 
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Italian  denomination,  vorticoso,  orizontale,  and  oscillatorio,  that  is, 
ekber  whirling  like  a  vortex,  horizontal,  or  by  pulsations,  or  beatings 
from  the  bottom  upward  ;  that  this  variety  of  motion  had  increased 
the  apprehensions  of  the  unfortunate  inhabitants  of  those  parts, 
who  expected  every  moment  that  the  earth  would  open  under  their 
feet,  and  swallow  them  up  ;  that  the  rains  had  been  continual  and 
violent,  often  accompanied  with  lightning  and  irregular  and  furious 
gusts  of  wind  ;  that  from  all  these  causes  the  face  of  the  earth  of 
that  part  of  Calabria  above-mentioned  was  entirely  altered,  parti- 
cularly on  the  westward  side  of  the  mountains  above  named;  that 
many  openings  and  cracks  had  been  made  in  those  parts ;  that  some 
bills  had  been  lowered,  and  others  quite  levelled ;  that  in  the  plains, 
deep  chasms  had  been  made,  by  which  many  roads  were  rendered 
impassable ;  that  huge  mountains  had  been  split  asunder,  and  parts 
of  them  driven  to  a  considerable  distance ;  that  deep  valleys  had 
been  filled  up  by  the  mountains,  which  formed  those  valleys,  having 
been  detached  by  the  violence  of  the  earthquakes,  and  joined  to* 
gether ;  that  the  course  of  some  rivers  had  been  altered ;  that  many 
springs  of  water  had  appeared  in  places  that  were  perfectly  dry  be* 
fore ;  and  that  in  other  parts,  springs  that  bad  been  constant  had 
totally  disappeared ;  that  near  Laureano  in  Calabria  Ultra,  a  singular 
phaenomenon  had  been  produced,  that  the  surface  of  two  whole  te- 
nements or  tracts  of  land,  with  large  olive  and  mulberry-trees  on 
them,  situated  in  a  valley  perfectly  level,  had  been  detached  by  the 
earthquake,  and  transplanted,  the  trees  still  remaining  in  their  places, 
to  the  distance  of  about  a  mile  from  their  first  situations ;  and  that 
from  the  spot  on  which  they  formerly  stood  hot  water  had  sprung  up 
to  a  considerable  height,  mixed  with  sand  of  a  ferruginous  nature ; 
that  near  this  place  also  some  countrymen  and  shepherds  had  been 
swallowed  up  wKh  their  teams  of  oxen  and  their  flocks  of  goats  and 
aheep ;  in  short,  that  beginning  from  the  city  of  Amantea,  situated 
on  the  coast  of  the  Tyrrhene  sea  in  Calabria  Citra,  and  going  along 
the  westward  coast  to  Cape  Spartivento  in  Calabria  Ultra,  and  then 
up  the  eastern  coast  as  far  aa  the  Cape  d' Alice  (a  part  of  Calabria 
Citra  on  the  Ionian  sea),  there  is  not  a  town  or  village,  either  on  the 
coast  or  inland>  but  what  is  eithei*  totally  destroyed,  or  has  suffered 
more  or  less,  amounting  in  all  to  near  four  hundred,  what  are  called 
there  paeses.  A  village  containing  less  than  one  hundred  inhabitants 
b  not  counted  as  a  paese. 
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The  greatest  mortality  fell  upon  those  towns  and  countries  situ- 
ated in  the  plain  on  the  western  side  of  the  mountains  Dejo,  Sacro, 
and  Caulone.  At  Casa  Nuovo,  the  Princess  Gerace,  and  upwards 
of  4000  of  the  inhabitants  lost  their  lives ;  at  Bagnara,  the  number 
of  dead  amounts  to  3017  ;  Radicina  and  Palmi  count  their  loss  at 
about  8000  each;  Terranuovo  about  1400;  Seminart  still  more. 
The  sum  total  of  the  mortality  in  both  Calabrias  and  in  Sicily,  by  the 
earthquakes  alone,  according  to  the  returns  in  the  secretary  of  state's 
office  at  Naples,  is  3%,SS7 ;  but  there  was  good  reason  to  believe 
that,  including  strangers,  the  number  of  lives  lost  most  have  been 
considerably  greater,  40,000  at  least  may  be  allowed,  and  Sir  Wm. 
believed,  without  any  exaggeration.  From  the  same  office  it  was 
stated  that  the  inhabitants  of  Sciila,  on  the  first  shock  of  the  earth- 
quake, the  5th  of  February,  had  escaped  from  theif  houses  on  the 
rock,r  and,  following  the  example  of  their  prince,  taken  shelter  on 
the  sea-shore ;  but  that  in  the  night-time  the  same  shock,  which  had 
raised  and  agitated  the  sea  so  violently,'  and  done  so  much  damage 
on  tbe  point  of  the  Faro  of  Messina,  had  acted  with  still  greater 
violence  there,  for  tbat  tbe  wave  (whicb  was  falsely  represiented  to 
have  been  boiling  hot,  and  that  many  people  had  been  scalded  by  its 
rising  to  a  great  height)  went  furiously  three  miles  inland,  and  swept 
off  in  its  return  2473  of  the  inhabitaqts  of  Sciila,  with  the  prince  at 
their  head,  who  were  at  that  time  either  on  the  Sciila  strand,  or  in 
boats  near  the  shore. 

All  accounts  agreed,  that  of  the  number  of  shocks  which  have  been 
felt  since  the  beginning  of  this  formidable  earthquake,  amounting  to 
some  hundreds,  the  most  violent,  and  of  tbe  longest  duration,  were 
those  of  the  5th  of  February,  at  19^  (according  to  tbe  Italian  way  of 
counting  the  hours) ;  of  the  6th  of  February,  at  7  hours  in  the  night ; 
of  the  37th  of  February,  at  1 1|  in  the  morning ;  of  the  1st  of  March 
at  Si  in  the  night ;  and  that  of  the  28th  of  March,  at  1^  in  the  night. 
It  was  this  last  shock  that  affected  most  the  upper  part  of  Calabria 
Uhra,  and  the  lower  part  of  the  Cttra,  an  authentic  description  of 
which  may  be  seen  in  a  letter  received  from  the  Marquis  Ippolito, 
an  accurate  observer  residing  at  Catanzaro  in  the  Upper  Calabria. 
The  first  and  the  last  shocks  must  have  been  tremendous  indeed,  and 
only  these  two  were  sensibly  felt  in  tbe  capital,  Naples. 

The  accounts  which  this  government  has  received  from  the  pro- 
vince of  Cosenza,  are  less  melancholy  than  those  from  tbe  province 
of  Calabria  Ultra.    From  Cape  Suvero  to  tbe  Cape  of  Cetraro  on 
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the  western  coast,  the  inland  countries,  as  well  as  those  on  the  coast, 
are  said  to  have  suffered  more  or  less  in  proportion  to  their  proxt-^ 
mity  to  the  supposed  centre  of  the  earthquakes ;  and  it  has  been 
constantly  observed,  that  its  greatest  violence  has  been  exerted,  and 
still  continued  to  be  so,  on  the  western  side  of  the  Apennines,  pre- 
cisely the  celebrated  Sila  of  the  ancient  Brutii,  and  that  all  those 
countries  situated  to  the  eastward  of  the  Sila  had  felt  the  shocks  of 
the  earthquake,  but  without  having  received  any  damage  from  them. 
In  the  province  of  Cosenza  there  do  not  appear  to  be  above  100 
lives  lost.  In  the  last  account  from  the  most  afflicted  part  of  Cala- 
bria Ultra,  two  singular  phaenomena  are  mentioned.  At  about  the 
distance  of  tliree  miles  from  the  ruined  city  of  Oppido,  there  was  a 
hill,  the  soil  of  which  is  a  sandy  clay,  about  500  palms  high,  and 
1300  in  circumference  at  its  basis.  It  was  said  that  this  hill,  by  the 
shock  of  the  5th  of  l^ebruary,  was  carried  to  the  distance  of  about 
four  miles  from  the  spot  where  it  stood,  into  a  plain  called  the 
Campo  di  Bassano.  At  the  same  time  the  hill  on  which  the  town 
of  Oppido  stood,  which  extended  about  three  miles,  divided  in  two, 
and  as  its  situation  was  between  two  rivers,  its  ruins  filled  up  the 
valley,  and  stopped  the  course  of  those  rivers,  two  great  lakes  are 
already  formed,  and  are  daily  increasing,  which  lakes,  if  means  are 
not  found  to  drain  them,  and  give  the  rivers  their  due  course,  in  a 
short  time  must  greatly  infect. the  air. 

From  Sicily  the  accounts  of  the  most  serious  nature  were,  those 
of  the  destruction  of  the  greatest  part  of  the  noble  city  of  Messina, 
by  the  shock  of  the  5th  of  February,  and  of  the  remaining  parts  by 
the  subsequent  ones ; — that  the  quay  in  the  port  had  sunk  consi- 
derably,  and  was  in  some  places  a  palm  and  a  half  under  water ; — 
that  the  superb  building,  called  the  Palazzata,  which  gave  the  port 
a  more  magnificent  appearance  than  any  port  in-  Europe  can  boast 
of,  had  been  entirely  ruined ; — that  the  Lazaret  had  been  greatly 
damaged ;  but  that  the  citadel  had  suffered  little ; — that  the  mother 
church  had  fallen  ;  in  short,  that  Messina  was  half  destroyed ; — 
that  the  tower  at  the  point  of  the  entrance  of  Faro  was  half  de- 
stroyed ; — and  that  the  same  wave,  that  had  done  much  mischief  at 
Scilla,  had  passed  over  the  point  of  land  at  the  Faro,  and  carried  off 
about  twenty-four  people.  The  viceroy  of  Sicily  likewise  gave  an 
account  of  some  damage  done  by  the  earthquakes,  but  nothing  con« 
siderable,  at  Melazzo,  Patti,  Terra  di  Santa  Lucia,  Castro  Reale,  anil 
in  the  island  of  Lipari. 
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Sach  was  the  intelligence  Sir  William  was  possessed  of  by  Ibose 
reports ;  but  as  be  was  particularly  curious  on  the  subject  of  vol* 
canoes,  and  was  persuaded  in  his  own  mind,  from  the  earthquakes 
being  confined  to  one  spot,  that  some  great  chemical  operation  of 
nature,  of  the  volcanic  sort,  was  the  real  cause  of  them ;  in  order 
to  clear  up  m^ny  points,  and  to  come  at  truth,  he  took  the  sudden 
resolution  to  employ  al>out  twenty  days  in  making  the  tour  of  such 
parts  of  Calabria  Ultra  and  Sicily  as  had  been,  and  were  still,  most 
aflPected  by  the  earthquakes,  and  examining  with  his  own  eyes  the 
pbsenomena  abovementioned.  He  accordingly  hired  for  that  pur- 
pose a  Maltese  speronara  for  himself,  and  a  Neapolitan  felucca  for 
his  servants:  leaving  Naples  the  3d  of  May,  he  sailed  round  the 
coasts  of  the  Calabrias,  that  had  been  afflicted  with  this  grievous 
misfortune  ;  occasionally  landing  in  different  parts,  and  making  in- 
cursions inland,  to  learn  by  his  own  eyes  and  ears,  some  particulars 
of  such  mighty  mischiefs :  by  which  means  the  foregoing  general 
accounts  were  mostly  confirmed,  with  some  slight  variations,  and 
many  curious  particular  circumstances.  At  most  places  he  per- 
ceived ruined  houses  and  towns,  and  that  most  of  the. inhabitants 
were  in  barracks,  which  are  just  such  sort  of  buildings  as  the  booths 
of  our  country  fairs,  though  indeed  many  as  he  had  seen  were  more 
like  our  pig-sties.  In  several  of  the  parts,  from  the  barracks  hav- 
ing been  ill  -constructed,  and  many  of  them  situated  in  a  very  un- 
wholesome spot,  an  epidemical  disorder  bad  taken  place,  and 
carried  off  many,  and  was  still  in  fatal  force  while  he  was  there. 
And  he  feared,  aa  the  heats  should  increase,  the  same  misfortune 
would  attend  most  parts  of  the  unfortunate  Calabria,  as  also  the  city 
of  Messina.  All  reports  agreed,  that  every  shock  of  the  earthquake 
seemed  to  come  with  a  rumbling  noise  from  the  westward,  begin- 
ning usually  with  the  horizontal  motion,  and  ending  with  the  vorti- 
cose, which  is  the  motion  that  has  ruined  most  of  the  buildings  in 
this  province.  He  found  it  a  general  observation  also,  that  before 
a  shock  of  an  earthquake,  the  clouds  seemed  to  be  fixed  and  mo- 
tionless; and  that  immediately  lifler  a  heavy  shower  of  rain,  a 
shock  quickly  followed.  He  spoke  with  many  who  were  thrown 
down  by  the  violence  of  some  of  the  shocks ;  and  several  peasants 
in  the  country  said  that  the  motion  of  the  earth  was  so  violent,  that 
the  heads  of  the  largest  trees  almost  touched  the  ground  from  side 
to  side ;  that  during  a  shock,  oxen  and  horses  extended  their  legs 
wide  asunder  not  to  be  thrown  down,  and  that  they  gave  evident 
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signs  of  being  sensible  of  the  approach  of  each  shock.  Sir  WiUiam 
himself  observed,  that  in  the  parts  that  have  suffered  most  by  the 
earthquakes,  the  braying  of  an  ass,  the  neighing  of  a  horse,  or  the 
cackling  of  a  goose,  always  drove  people  out  of  their  barracks,  and 
was  the  occasion  of  many  paternosters  and  avemari as  being  repeated, 
in  expectation  of  a  shotk.  From  Monteleone  he  descended  into  the 
plain,  having  passed  through  many  towns  and  villages  which  had 
b^n  more  or  less  ruined  according  to  their  vicinity  to  the  plain. 
The  town  of  Mileto,  situated  in  a  bottom,  he  saw  was  totally  de- 
stroyed, and  not  a  house  standing.  Here,  as  well  as  in  several 
4vther  parts,  he  mentions  most  remarkable  instances  of  animals  being 
able  to  live  long  without  food,  of  which  there  have  been  many  ex- 
amples during  these  present  earthquakes.  At  Soriano  two  fattened 
hogs,  that  had  remained  buried  under  a  heap  of  ruins,  were  taken 
out  alive  the  forty-second  day ;  they  were  lean  and  weak,  but  soon 
recovered.  It  was  evident  to  his  observation,  that  all  habitations 
situated  -on  high  grounds,  the  soil  of  which  is  a  gritty  sand-stone, 
somewhat  like  a  granite,  but  without  the  consistence,  had  suffered 
less  than  those  situated  in  the  plain,  which  are  universally  levelled 
to  the  ground.  The  soil  of  the  plain  is  a  sandy  clay,  white,  red,  or 
brown ;  but  the  white  prevails  most,  and  is  full  of  marine  shells, 
particularly  scollop  shells.  He  was  told  that,  during  the  earth- 
quake of  the  5th  of  February,  from  several  hollow  spots  a  fountain 
of  water  mixed  with  sand  had  been  driven  to  a  considerable  height. 
Sir  William  spoke  to  a  peasant  here,  who  was  present,  and  was 
covered  with  the  water  and  sand  ;  but  assured  him,  that  it  was  not 
hot,  as  had  been  represented.  Before  this  appearance,  he  said,  the 
river  was  dry ;  but  soon  after  returned,  and  overflowed  its  banks; 
Sir  William  afterwards  found,  that  the  same  phenomenon  had  been 
constant  with  respect  to  all  the  other  rivers  in  the  plain  during. the 
formidable  shock  of  the  /Sth  of  February.  He  thinks  this  pheno* 
menon  is  easily  explained,  by  supposing  the  first  impulse  of  the 
earthquake  to  have  come  from  the  bottom  upwards,  which  all  the 
inhabitants  of  the  plains  attest  to  be  fact ;  the  surface  of  the  plain 
suddenly  rising,  the  rivers,  which  are  not  deep,  would  naXurally  dis- 
appear, and  the  plain,  returning  with  violence  to  its  foriner  level, 
the  rivers  must  naturally  have  returned  and  overflowed,  at  the  same 
time  that  the  sudden  depression  of  the  bo^gy  grounds  would  as  na-* 
turally  force  out  the  water  that  lay  hid  under  their  surface.  He 
observed  in  the  other  parts,  where  this  sort  of  phenomenon  had  been 
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•xbibited,  that  tbe  ground  was  always  low  and  rushy.  It  had  been 
reinarked  at  Rosarno,  and  the  same  remark  had  been  constantly  re« 
peated  to  him  in  every  ruined  town  that  he  visited,  that  the  male 
dead  were  generally  found  under  tbe  ruins  in  the  attitude  of  strug- 
gling against  the  danger ;  but  that  the  female  attitude  was  usually 
with  hands  clasped  over  their  heads,  as  giving  themselves  up  to  de- 
spair, unless  they  had  children  near  them  ;  in  which  case  they  were 
always  found  clasping  the  children  in  their  arms,  or  in  some  attitude 
which  indicated  their  anxious  care  to  protect  them :  «  strong  in- 
stance of  the  maternal  tenderness  of  the  sex ! 

Speaking  of  the  two  tenements,  called  the  Macini  and  Vaticano, 
which  are  said  to  have  changed  their  situation  by  the  earthquake;  Sir 
W.  says,  the  fact  is  true,  and  easily  to  be  accounted  for.  These  tenements 
were  situated  in  a  valley  surrounded  by  high  grounds  and  the  surface 
of  the  earth,  which  has  been  removed,  had  been  probably  long  under* 
mined  by  little  rivulets,  which  come  from  the  mountains,  and  now 
are  in  full  view  on  the  bare  spot  the  tenements  had  deserted.  These 
rivulets  have  a  sufficiently  rapid  course  down  the  valley,  to  prove 
its  not  being  a  perfect  level  as  was  represented.  I  suppose  the  earth- 
quake to  have  opened  some  depositions  of  rain-water  in  the  clay- hills 
which  surround  the  valley,  which  water,  mixed  with  the  loose  soil, 
taking  its  course  suddenly  through  the  undermined  surface,  lifting  it 
up  with  the  large  olive  and  mulberry -trees,  and  a  thatched  cottage, 
floated  the  entire  piece  of  ground,  with  all  its  vegetation,  about  a 
mile  down  the  valley,  where  it  now  stands,  with  most  of  tbe  trees 
erect.  These  two  tenements  may  be  about  a  mile  long,  and  half  a 
mile  broad.  I  was  shewn  ^veral  deep  cracks  in  this  neighbourhood, 
not  one  above  a  foot  in  breadth ;  but  which,  I  was  credibly  assured, 
had  opened  wide  during  the  earthquake,  and  swallowed  up  an  ox, 
and  near  a  hundred  goats,  but  no  countrymen  as  was  reported.  In 
the  valley  abovementioned  I  saw  tbe  same  sort  of  hollows  in  the  form 
of  inverted  cones,  out  of  which,  I  was  assured,  that  hot  water  and 
sand  had  been  emitted  with  violence  during  the  earthquakes  as  at 
Rosarno ;  but  I  could  not  find  any  one  who  could  positively  affirm 
that  the  water  had  been  really  hot,  though  the  reports  which  go- 
vernment received  affirm  it  Some  of  .the  sand  thrown  out  here  with 
the  water  has  a  ferruginous  appearance,  and  seems  to  have  been 
acted  on  by  fire. 
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From  hfQce  I  went  through  the  same  delightful  country  to  the 
town  of  Potistene.  To  past  through  so  rich  a  country,  and  not  tee 
a  tingle  houte  standing  on  it,  it  most  melancholy  indeed ;  where? er 
a  house  stood,  there  you  see  a  heap  of  ruins,  and  a  poor  barraclr» 
with  two  or  three  miserable  mourning  figures  sitting  at  the  door, 
and  here  and  there  a  maimed  man,  woman,  or  child,  crawling  on 
crutches.  Instead  of  a  town,  you  see  a  confuted  heap  of  mint, 
and  round  about  them  numbers  of  poor  huts  or  barracks,  and  a 
larger  one  to  serve  as  a  church,  with  the  church  bells  hanging  on  a 
tort  of  low  gibbet;  every  inhabitant  with  a  doleful  countenance,  and 
wearing  tome  token  of  having  lott  a  parent. 

I  travdled  four  days  in  the  plaih,  in  the  midst  of  tuch  roitery  as 
cannot  be  descritied.  The  force  of  the  earthquake  was  so  great 
there,  that  all  the  inhabitants  of  the  towns  were  buried  either  alive 
or  dead  under  the  ruins  of  their  houses  in  an  instant.  The  town  of 
Polittene  wat  large,  but  ill  tituated  between  two  rivert,  tubject  to 
overflow.  Two  thoutand  one  hundred,  out  of  about  tix  thoutand, 
lott  their  livet  here  the  fatal  5th  of  February.  There  wat  a  nunnery 
at  Polittene;  being  curiout  to  tee  the  nunt  that  had  etcaped,  I  asked 
the  marquis,  the  baron  of  thit  country,  to  thew  me  their  barrackt ; 
but  it  teemt  only  one  out  of  twenty-three  had  been  dug  out  of  her 
ceU  alive,  and  the  wat  fourtcore  yeart  of  age.  What  cautet  a  con« 
Auion  in  all  the  accountt  of  the  phsenomena  produced  by  thit  earth- 
quake in  the  plain,  is  the  not  having  sufficiently  explained  the  nature 
of  the  soil  and  situation.  They  tell  you,  that  a  town  has  been 
thrown  a  mile  from  the  place  where  it  stood,  without  mentioning  a 
word  of  a  ravine ;  that  woods  and  com  fields  had  been  removed  in 
the  same  manner,  when  in  truth  it  i^  only  on  a  large  scale,  what  we 
tee  every  day  on  a  tmaller,  when  pieces  of  Uie  slides  of  hollow  ways, 
having  been  undermined  by  rain  waters,  are  detached  into  the  bot- 
tom by  their  own  weight.  Here,  from  the  great  depth  of  the 
ravine,  and  the  violent  motion  of  the  earth,  two  huge  portions  of 
the  earth,  on  which  a  great  part  of  the  town  stood,  consisting  of 
some  hundreds  of  houses,  were  detached  into  the  ravine,  and  nearly 
across  it,  about  half  a  mile  from  the  place  where  they  stood ;  and  what 
is  most  extraordinary,  several  of  the  inhabitants  of  those  houses, 
who  had  taken  this  singular  leap  in  them,  were  yet  dug  out  alive, 
and  some  unhurt.  I  spoke  to  one  myself  who  had  taken  this  extra- 
ordinary journey  in  his  house,  with  his  wife  and  a  maid  servant : 
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neither  he  nor  his  maid  senrant  were  hart ;  but  he  told  me  his  wife 
had  been  a  httle  hart,  but  was  now  nearly  recovered.  I  happened 
to  ask  him,  what  hurt  his  wife  had  received?  His  answer,  though  of 
a  ver  J  serious  nature,  was  ludicrous  enough.  He  said,  she  had  both 
her  legs  and  one  arm  broken,  and  that  die  had  a  fracture  on  her  skull 
Bo  that  the  brain  was  visible.  It  appears  to  me  that  the  Calabresi  have 
nAore  firmness  than  the  Neapolitans ;  and  they  really  seem  to  bear 
their  excessive  present  misfortuhe  with  a  true  philosophic  patience. 
Of  sixteen  hundred  inhabitants  at  Terra  Nuova,  only  four  hundred 
escaped  alive.  In  other  parts  of  the  plain  situated  near  the  ravine, 
and  near  the  town  of  Terra  Nuova,  I  saw  many  acres  of  land  with 
trees  and  com*fields  that  had  been  detached  into  the  ravine,  and 
often  without  having  been  overturned,  so  that  the  trees  and  crops 
were  growing  as  well  as  if  they  had  been  planted  there.  Other 
such  pieces  were  lying  in  the  bottom,  in  an  inclined  situation  ;  and 
others  again  that  had  been  quite  overturned.  In  one  place,  two  of 
these  Immense  pieces  of  land  having  been  detached  opposite  to  each 
other,  had  filled  the  valley,  and  stopped  the  course  of  the  river, 
the  waters  of  which  were  forming  a^reat  lake  :  and  this  is  the  true 
state  of  what  the  accounts  mention  of  mountains  that  had  walked 
and  joined  together,  stopping  the  course  of  the  river,  and  forming  a 
Idee.  At  the  moment  of  the  earthquake  Ihe  river  disappeared,  as 
nl  Rosamo,  and  returning  soon  after,  overflowed  the  bottom  of  the 
ravine  about  three  feet  in  depth,  so  that  the  poor  people  that  had 
been  thrown  with  their  houses  into  the  ravine  from  the  top  of  it, 
and  had  escaped  with  broken  bones,  w>ere  now  in  danger  of  being 
drowned.  Having  walked  over  the  ruins  of  Oppido,  I  descended 
into  the  ravine,  ftnd  examined  carefully  the  whole  of  it  Here  I  saw 
indeed  the  wonderful  force  of  the  earthquake,  which  has  produced 
exactly  the  same  efiects  as  in  the  ravine  of  Terra  Nuova,  but  on  a 
scale  infinitely  greater.  The  enormous  masses  of  the  plain,  de* 
tacbed  from  each  side  of  the  ravine,  lie  sometimes  in  confused  heaps^ 
forming  real  mountains,  and  having  stopped  the  course  of  two 
rivers,  great  lakes  are  already  formed,  and,  if  not  assisted  by  nature, 
or  art,  so  as  to  give  the  rivers  their  due  course,  must  infallibly  be 
the  cause  of  a  general  infection  in  the  neighbourhood.  Sometimes 
I  met  with  a  detached  piece  of  the  surfoce  of  the  plain,  of  many 
acres  in  extent,  with  the  large  oaks  and  olive-trees,  with  lupins  or 
com  under  them,  growing  as  well,  and  in  as  good  order  at  the 
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bottom  of  the  ravine,  as  their  companions,  from  whom  they  were 
separated,  do  on  their  native  soil  in  the  plain,  at  least  five  hundred 
feet  higher,  and  at  the  distance  of  about  three  quarters  of  a  mile. 
I  met  with  whole  vineyards  in  the  same  order  in  the  bottom,  that 
had  likewise  taken  the  same  journey.  In  another  part  of  the  bottom 
of  the  ravine  there  is  a  mountain  composed  of  the  clay  soil,  and 
which  was  probably  a  piece  of  the  plain  detached  by  an  earthquake 
at  some  former  period  ;  it  is  about  two  hundred  and  fifty  feet  high, 
and  about  four  hundred  feet  diameter  at  its  basis:  this  mountain,  as 
is  well  attested,  has  travelled  down  the  ravine  near  four  miles,  having 
been  put  in  motion  by  the  earthquake  of  the  5th  of  February.  The 
abundance  of  rain  which  fell  at  that  time,  the  great  weight  of  the 
fresh  detached  pieces  of  the  plain,  which  are  heaped  up  at  the  back 
of  it,  the  nature  of  the  soil  of  which  it  is  composed,  and  particularly 
its  situation  on  a  declivity,  accounts  well  for  this  phenomenon.  The 
Prince  of  Cariati  shewed  me  two  girls,  one  of  about  sixteen  years  of 
age,  who  had  remained  eleven  days  without  food  under  the  ruins  of  a 
house  at  Oppido :  she  had  a  child  of  five  or  six  months  old  in  her 
arms,  which  died  the  fourth  d%.  The  girl  gave  a  clear  account  of 
her  9uflPering8 ;  having  light  through  a  small  opening,  she  had  kept 
an  exact  account  of  the  number  of  days  she  had  been  buried.  She 
did  not  seem  to  be  in  bad  health,  drank  freely,  but  had  yet  a  diffi- 
culty in  swallowing  any  thing  solid.  The  other  girl  was  about  eleven 
years  of  age ;  she  remained  under  the  ruins  six  days  only ;  but  in 
so  very  confined  and  distressful  a  posture,  that  one  of  her  bands, 
pressing  against  her  cheek,  had  nearly  worn  a  hole  through  it. 

Several  fishermen  assured  me,  that  during  the  earthquake  of  the 
5th  of  February,  at  night,  the  sand  near  the  sea  was  hot,  and  that 
they  saw  fire  issue  from  the  earth  in  many  parts.  This  circumstance 
has  been  oflen  repeated  to  me  in  the  plain ;  and  my  idea  is,  that 
the  exhalations  which  issued  during  the  violent  commotions  of  the 
earth  were  fvll  of  electrical  fire,  just  as  the  smoke  of  volcanoes  is 
constantly  observed  to  be  during  violent  eruptions ;  for  I  saw  no 
mark,  in  any  part  of  my  journey,  of  any  volcanic  matter  having 
issued  from  the  fissures  of  the  earth  j  and  I  am  convinced,  that  the 
whole  damage  has  been  done  by  exhalations  and  vapours  only.  I 
was  assured  here,  where  they  have  had  such  a  long  experience  of 
earthquakes,  that  all  animab  and  birds  are  in  a  greater  or  less  de- 
gree much  more  sensible  of  an  approaching  shock  of  an  earthquake 
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than  any  buman  being ;  but  that  geese,  above  all,  seem  to  be  the 
soonest  and  most  alarmed  at  the  approach  of  a  shock:  if  in  the 
water,  ibey  quit  it  immediately,  and  there  is  no  driving  them  into  the 
water  for  some  time  afler.  The  port  of  Messina  and  the  town,  in 
its  half  ruined  state,  by  moonlight,  was  strikingly  picturesque. 
Certain  it  is,  that  the  force  of  the  earthquake,  though  very  violent, 
was  nothing  at  Messina  and  Reggio,  to  what  it  was  in  the  plain.  I 
visited  the  town  of  Messina  the  next  morning,  and  found  that  all  the 
beautiful  front  of  what  is  called  the  Palazatta,  which  extended  in 
very  lofty  uniform  buildings,  in  the  shape  of  a  crescent,  had  been  in 
some  parts  totally  ruined,  in  others  less ;  and  that  there  were  cracks 
in  the  earth  of  the  quay,  a  part  of  which  bad  sunk  above  a  foot  be- 
low the  level  of  the  sea.  These  cracks  were  probably  occasioned  by 
the  horizontal  motion  of  the  earth  in  the  same  manner  as  the  pieces 
of  the  plain  were  detached  into  the  ravines  at  Oppido  and  Terra 
iNuova  ;  for  the  sea  at  the  edge  of  the  quay  is  so  v^ery  deep,  that  the 
largest  ships  can  lie  alongside  ;  consequently  the  earth,  in  its  violent 
commotion,  wanting  support  on  the  side  next  the  sea,  began  to  crack 
and  separate,  and  as  where  tht:re  is  one  crack,  there  are  generally 
others  less  considerable  in  parallel  lines  to  the  first,  1  suppose  the 
great  danriage  done  to  the  bouses  neare9t  the  quay  has  been  owing 
to  such  cracks  under  their  foundation. 

The  mortality  at  Messina  does  not  exceed  seven  hundred  out  of 
thirty  thousand,  the  supposed  population  of  this  city  at  the  time  of 
the  first  earthquake.  The  generality  of  the  inhabitants  are  in  tents 
and  barracks,  which,  having  been  placed  in  three  or  four  different 
quarters,  in  fiekU  and  open  spots  near  the  town,  but  at  a  great  dis- 
tance from  each  other,  must  be  very  inconvenient  for  a  mercantile 
town ;  and  unless  great  care  is  taken  to  keep  the  streets  of  the  bar- 
racks, and  the  barracks  themselves  clean,  I  fear  that  the  unfortunate 
Messina  will  be  doomed  to  suffer  a  fresh  calamity  from  epidemical 
disorders  during  the  heat  of  summer.  Indeed,  many  parts  of  the 
plain  of  Calabria  seem  to  be  in  the  same  alarming  situation,  parti- 
cularly owing  to  the  lakes,  which  are  forming  from  the  course 
of  rivers  having  been  stopped,  some  of  which  were  already  green, 
and  tending  to  putrefaction.  Out  of  the  cracks  on  the  quay,  it  is 
said,  that  during  the  earthquakes  fire  had  been  seen  to  issue ;  but 
there  are  no  visible  signs  of  it,  and  I  am  persuaded  it  was  no  more 
than,  as  in  Calabria,  a  vapour  charged  with  electrical  fire>  or  a  kind 
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of  inflammable  air.  A  curioys  circomstance  happened  here  abo^ 
^  to  prove  that  animals  can  remain  long  alive  without  food.  Two 
mules  belonging  to  the  Duke  of  Belviso  remained  under  a  heap  of 
ruins,  one  of  them  twenty-two,  and  the  other  twenty-three  days : 
they  would  not  eat  for  some  days,  but  drank  water 'plentifully,  and 
were  quite  recovered.  There  are  numberless  instances  of  dogs  re* 
maining  many  days  in  the  same  situation ;  and  a  hen,  belonging  to 
the  British  vice-consul  at  Messina,  that  had  been  dosely  shut  up 
under  the  ruins  of  his  house,  was  taken  out  the  twenty-second  day, 
and  was  recovered :  it  did  not  eat  for  some  days,  but  drank  freely ;  it 
was  emaciated,  and  shewed  little  signs  of  lifb  at  first.  From  theae 
instances,  and  from  those  related  before,  of  the  girls  at  Oppido,  and 
the  hogs  at  Soriano,  and  from  several  others  of  the  same  kind,  we 
may  conclude,  that  long  fasting  is  always  attended  with  great  thirst, 
and  total  loss  of  appetite.  From  every  inquiry  I  found  that  the 
great  shock  of  the  5th  of  February  was  from  the  bottom  upwards, 
and  not  like  the  subsequent  ones,  which  in  general  have  been  hori- 
zontal and  vorticose.  A  circumstance  worth  remarking,  and  which 
was  the  same  on  the  whole  coast  of  the  part  of  Calabria  that  had 
been  most  affected  by  the  earthquake,  is,  that  a  small  fish  called 
Cicirelli,  resembling  what  we  call  in  England  white-bait,  but  of  a 
greater  size,  and  which  usually  lie  at  the  bottom  of  the  sea,  buried 
in  the  sand,  have  been  ever  since  the  commencemeot  of  the  earth- 
quakes, and  continue  still  to  be,  taken  near  the  surface,  and  in  such 
abundance,  as  to  be  the  common  food  of  the  poorest  sort  of  pec^le ; 
whereas,  before  the  earthquakes,  this  fish  was  rare,  and  reckoned 
among  the  greatest  delicacies..  All  fish,  in  general,  have  been  taken 
in  greater  abundance,  and  with  much  greater  facility,  in  those  parts 
since  they  have  been  aiBicted  by  earthquakes  than  before^  I  cod» 
stantly  asked  every  fisherman  I  met  with  on  the  coast  of  Sicily  and 
Calabria,  if  this  circumstance  was  true ;  and  was  as  constantly  an- 
swered in  the  affirmative;  but  with  such  emphasis,  that  it  must  have 
been  very  extraordinary.  I  suppose,  that  either  the  sand  at  the  bot^ 
tom  of  the  sea  may  have  been  heated  by  the  volcanic  fire  under  it ;  or 
that  the  continual  tremor  of  the  earth  has  driven  the  fish  out  of  their 
strong  fablcb,  just  as  an  angler,  when  he  wants  a  bait,  obliges  the 
worms  to  come  out  of  the  turf  on  a  river  side,  by  trampKng  on  it  with 
his  feet  which  motion  never  fails  in  its  efibct,  as  1  have  ^cperienced 
very  often  myself.    Th^  officer  who  commanded  in  the  citadel>  and 
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wbo  was  there  daring  the  earthquake,  aisured  me,  that  on  the  fatal 
5th  of  February,  and  the  three  followiog  days,  the  sea,  about  a 
quarter  of  a  mile  from  that  fortress^  rose  and  boiled  in  a  most,  ex* 
traordinary  manner,  and  with  a  most  horrid  and  alarming  noise,  the 
water  in  the  other  parts  of  the  Faro  being  perfectly  calm.  This 
seems  to  point  out  exhalations  or  eruptions  from  cracks  at  the  bot- 
tom of  the  sea,  which  may  very  probably  have  happened  during  the 
violence  of  the  earthquakes ;  all  of  which,  1  am  convinced,  have 
here  a  volcanic  origin.  I  perfectly  understood  the  nature  of  the 
formidable  wave  that  was  said_to  have  been  boiling  l^ot,  and  had 
certainly  proved  fatal  to  the  baron  of  the  country,  the  Prince  of 
Scilla,  who  was  swept  off  the  shore  into  the  sea  by  this  wave,  with 
two  thousand  four  hundred  and  seventy-three  of  his  unfortunate 
sulgects.  The  following  is  the  fact.  The  Prince  of  Scilla  having 
remarked,  that  during  the  first  horrid  shock,  which  happened  about 
noon  the  5th  of  February,  part  of  a  rock  near  Scilla  had  been  de- 
tached into  the  sea,  and  fearing  that  the  rock  of  Scilla,  on  which  his 
castle  and  town  is  situated,  might  also  be  detached,  thought  it  safer 
to  prepare  boats,  and  retire  to  a  little  port  or  beach  surrounded  by 
rocks  at  the  foot  of  the  rock.  The  second  shock  of  the  earthquake, 
after  midnight,  detached  a  whole  mountain,  much  higher  than  that 
of  Scilla,  partly  calcareous,  and  partly  cretaceous,  situated  between 
the  Torre  del  Cavallo  and  the  rock  of  Scilla.  This  having  Mea  with 
violence  into  the  sea,  at  that  time  perfectly  calm,  raised  the  fatal 
wave,  which  broke  with  so  much  fury  on  the  neck  of  land  called  the 
Puntadel  Faro,  in  the  island  of  Sicily,  and  returning  with  great 
noise  and  celerity  directly  on  the  beach,  where  the  prince  and  the 
unfortunate  inhabitants  of  Scilla  had  taken  .refuge,  either  dashed 
them  with  their  boats  and  richest  e&cts  against  the  rocks,  or  whirled 
them  into  the  sea ;  those  who  had  escaped  the  first  and  greatest 
wave  were  carried  ofi'by  a  second  and  tlurd,  which  were  less  consi- 
derable, and  immediately  followed  the  first. 

To  conclude :  the  idea  I  have  of  the  present  local  earthquakes 
is,  that  they  have  been  caused  bv  the  same  kind  of  matter  that  gav^ 
birth  to  the  JEolian  or  Lipari  islands;  that  perhaps  an  opening  may 
have  been  made  at  the  bottom  of  the  sea,  and  most  probably  betweem 
Stromboli.and  Calabria  Ultra,  for  from  that  quarter  all  agree,  that 
Uie  subterraneous  noises  seem  to  have  proceeded ;  and  that  the 
foundation  of  a  new  island  or  vokano  siay  have  been  laid,  though 
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it  may  be  ages«  which  to  nature  are  but  moments,  before  it  is  com^ 
pletedj  and  appears  above  the  surface  of  the  sea.  Nature  is  ever 
active ;  but  her  actions  are,  in  general,  carried  on  so  very  slowly,  as 
scarcely  to  be  perceived  by  mortal  eye,  or  recorded  in  the  very 
short  space  of  what  we  call  history,  let  it  be  ever  so  ancient.  Per- 
haps, too,  the  whole  destruction  I  have  been  describing  may  have 
proceeded  simply  from  the  exhalations  of  confined  vapours,  gene- 
rated by  the  fermentation  of  such  minerals  as  produce  volcanoes, 
which  have  escaped  where  they  meet  with  the  least  resistance,  and 
must  naturally  in  a  greater  degree  have  afiected  the  plain,  than  the 
high  and  more  solid  grounds  around  it. 

[Phil.  Trans.  1783.] 


CHAP.  XXIV. 

EAETHgUAKB    IN    CALABRIA    IN   THE   YEAR    1785. 
[By  Coant  Frascesco  Ippolito.] 


Calarria  has  been  at  all  times  exposed  to  the  terrible  convulsions, 
of  which  we  are  at  present  the  victims.  The  earthquakes  in  1638 
and  1659,  by  which  the  two  provinces  of  Calabria  were  almost 
utterly  destroyed,  are  fresh  in  every  one's  memory,  as  well  as  that 
of  the  year  1743-4,  which  afflicted  us  for  a  long  time,  but  without 
loss  of  cities  or  of  men.  Reggio,  and  the  countries  near  it,  are  ex- 
posed to  earthquakes  almost  every  year,  and  if  we  look  back  to  the 
highest  antiquity,  we  shaU  find  that  all  Italy,  but  particularly  this 
country,  and  more  particularly  still  the  provinces  we  inhabit,  have 
been  subject  to  various  catastrophes  in  consequence  of  volcanoes 
and  subterraneous  fires.  But  among  so  many  earthquakes  to  which 
we  have  been  exposed,  not  the  least  is  that  under  which  we  at  present 
suffer,  whether  we  consider  the  force  of  the  concussions,  or  their 
duration,  or  the  changes  that  have  taken  place  in  the  surface  of  the 
earth,  or  the  ruin  of  so  many  cities  and  villages,  with  the  loss  of 
forty  thousand  inhabitants. 

From  the  5th  of  February  to  this  instant  the  shocks  have  been 
mor^  frequent,  and  almost  every  day  repeated.  At  times  the  earth 
shook  as  it  usually  does  on  these  occasions;  but  at  others  the  motion 
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WB8  undakttory,  and  at  othen  vorticose,  during  which  state  it  re- 
fcmbled  a  ship  tossed  about  in  a  high  sea.  The  most  considerable 
of  these  repeated  earthquakes  were  those  which  took  place,  Feb.  5, 
7,  and  28 ;  and  finally  on  the  38th  of  March.  These  four  eruptions 
coming,  as  nearly  as  we  can  jodge  by  the  phsenomena  and  eflPects, 
from  the  chain  of  mountains  which  extend  from  Reggio  hitherwards, 
have  produced  four  difierent  explosions  in  four  different  parts  of 
Calid)ria.  These  explosions  have  produced  various  great  effects: 
ruined  cities  and  villages,  levelled  mountains,  formed  immense 
breaks  in  the  earth,  new  collections  of  waters,  old  rivulets  sunk  in 
the  «arth  and  dispersed,  rivers  stopped  in  their  course,  soils  levelled, 
small  mountains  which  existed  not  before  formed,  plants  rooted  up, 
and  carried  to  considerable  distances  from  their  first  site,  large  por- 
tioiM  of  earth  rolling  about  through  considerable  districts,  animals 
and  men  swallowed  up  by  the  earth. 

But  I  will  confine  myself  to  a  short  narrative  of  the  effects  of  the 
last  explosion  of  the  38th  of  March,  which  doubtless  must  have 
arisen  from  an  internal  fire  in  the  bowels  of  the  earth  in  these  parts, 
as  it  took  place  precisely  in  the  mountains  which  cross  the  neck  of 
our  peninsula  which  is  formed  by  the  two  rivers,  the  Lameto  which 
runs  into  the  gulph  of  St.  Euphemia,  and  the  Corace,  which  runs 
into  the  Ionian  sea,  and  properly  into  the  bay  of  Squillace.  That 
the  thing  was  so,  is  evident  from  all  Uie  phenomena.  This  shock, 
like  all  the  rest,  came  to  us  in  the  direction  of  the  S.  W.  At  first 
^le  earth  began  to  undulate,  then  it  shook,  and  finally  it  moved  in  a 
▼orlicose  direction,  so  that  many  persons  were  not  able  to  stand  on 
Uieir  feet  This  terrible  concussion  lasted  about  ten  seconds :  it 
was  sueceeded  by  others  which  were  less  strong,  of  less  duration, 
and  only  undulatory ;  so  that,  during  the  whole  night,  and  for  half 
the  next  day,  the  earth  was  continually  shaken,  at  first  every  five 
]|iinutes>  afterwards  every  quarter  of  an  hour. 

A  terrible  groan  from  under  ground  preceded  this  convulsion, 
laated  as  long  as  it  did,  and  finally  ended  with  a  loud  noise,  like  the 
thunder  of  a  mine  that  takes  effect.  These  mighty  thunderings  ac- 
companied not  only  the  shocks  of  that  night,  and  of  the  succeeding 
day,  but  all  the  others  which  have  taken  place  since  that  time.  At 
the  time  of'the  earthquake,  during  the  night,  flames  were  seen  to 
issue  from  the  ground  in  the  neighbourhood  of  Reggio  towards 
the  sea,  where  the  explosion  extended,  so  that  many  countrymeiv 
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ran  away  for  fear ;  these  flames  bsued  exactly  from  a  place  wheve 
some  days  before  an  extraordinary  heat  had  been  perceived.    After 
the  great  concussion  there  appeared  in  the  air,  towards  the  east^  a  - 
whitish  flame,  in  a  slanting  direction ;  it  bad  the  appearance  of 
electric  fire,  and  was  seen  for  the  space  of  two  hours.  > 

In  consequence  of  the  terrible  shock,  many  countries  and  cities, 
especially  those  situated  in  the  neighbourhood  and  neck  of  our  pe- 
ninsula as  you  go  from  Tirioloto  the  river  Ringitola,  and  which  had 
suffered  nothing  before,  were  overturned.  Curings  Maida,  Cor* 
tale,  Girifalco,  Borgia,  St  Flora,  Settingiano,  Maflcelliaari,  Tiriole^ 
and  other  countries  of  less  importance  were  almost  entirely  de« 
stroyed,  but  with  the  loss  of  very  few  people.  Many  hundreds, 
however,  perished  in  Maida,  Cortale,  and  Borgia.  Many  hills  weve 
divided  or  laid  level ;  many  apertures  were  made  in  the  surface  of 
the  earth  throughout  the  whole  surface  which  lies  between  the  two* 
valleys  occupied  by  the  rivers  Corace  and  Lameto,  towards  Angitda. 
Out  of  many  of  these  apertures  a  great  quantity, of  water,  coming 
either  from  the  subterraneous  concentrations^  or  the  rivers  them- 
selves in  the  neighbourhood  of  which  the  ground  broke  up,  spouted 
during  several  bipurs.  From  one  of  these  openings  i^  the  territory 
of  Borgia,  about  a  mile  from  the  sea,  there  came  out  a  large  quan- 
tity of  salt  water,  which  imitated  the  motions  of  the  sea  itself 
for  several  days.  Warm  water  likewise  issued  from  the  apevturts 
made  in  the  plains  of  Majda.  In  ali  the  sandy  ^artsi  where  the 
explosion  took  pla^,  there  were  observed,  from  distance  to  dis» 
tance,  apertures  in  the  form  of  an  inverted  cone,  out  of  which  hke* 
wise  came  water.  This  seems  to  prove  that  from  thence  escaped  n 
flake  of  electric  fire.  Fissures  of  this  kind  are  particularly  met  with 
along  the  hanks  of  the  Xameto, 

Amidst  the  various  phenomena,  which  either  preceded  or  foBowed 
the  earthquake,  the  two  following  are  remarkable.  On  the  very 
.  day  of  the  earthquake  the  water  of  a  well  in  Maida«  wjiich  hereto- 
fore people  used  to  drink,  was  infected  with  so  disgustful  a  su^htt- 
reous  taste,  that  it  was  impossible  even  to  smell  to  it.  On  the  othev 
band,  at  Catanzaro,  the  water  of  a  well,  which  before  could  not  be 
used,  because  of  a  smell  of  cafcination  that  it  had,  became  so  pure 
aa  to  be  drunk  extremely  welL  la  Maida  itself  many  fbuatains  were 
dried  up  by  the  earthquake  of  the  S8th.  This  likewise  happened  at 
other  place^^;  bi4  majiy  also  hroka  in  9ev«fal  spota  where  there  had 
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been  none  before,  as  did  also  several  mineral  springs,  of  wbicb  be- 
fore there  was  not  a  vestige.  Commonly,  however,  the  fountains 
Jbecame  more  swelled  and  more  copious,  and  emitted  a  larger  vo- 
lume of  water  than  usual.  The  waters  of  some  fountains  were  also 
observed  to  be  troubled,  and  to  assume  a  whitish  or  yellowish  co- 
lour, according  to  the  countries  through  which^they  passed.  For  a 
long  time  before  the  earth  shook,  the  sea  appeared  considerably 
agitated,  so  as  to  frightejn  the  fishermen  from  venturing  upon  i^ 
without  any  visible  winds  to  make  it  so.  Our  volcanoes  too,  as  I 
am  confidently  assured,  emitted  no  eruptions  for  a  considerable  time 
before ;  but  there  was  an  eruption  of  Etna  in  the  first  earthquakct 
and  Stromboli  showed  some  fire  in  the  last 

[PkiL  JYw.  I78S.] 


CHAP.  XXV. 

GAYERKS^GBOTtOS^ANI)  OTH£R  NATUBAL  EXCAVATIONS. 


No  man  who  has  attentively  perused  the  preceding  chaptera-^wte 
haa  carefully  contemplated  the  mode  to  which  the  solid  ^rust  of  the 
earth  appears  to  have  been  formed  and  aggregated  on  i^raerging 
fixHD  a  state  of  chaos,  and  broken,  undermined,  decomposed,  and 
recombined  into  new  shapes  by  the  posterior  agency  of  subterranean 
gMee,  volcanoes,  and  earthquakes,  of  confined  air,  vapours,  and 
water,  can  be  much  surpriaed  at  finding  that  its  structnte  is  in  many 
instances  to  be  met  with  rent  asunder  into  chasms  of  awfhl  mnd  tre« 
mendoQs  depth,  or  scooped  out  into  hollows  of  the  most  grotesc|M 
and  romantic  appearance^ 

From  an  ahnost  incakulable  variety  of  phsnomena  of  this  deserip^ 
tioQ,  our  limits  wiH  only  allow  us  to  se)eet  a  few  «f  those  that  ape  of 
the  most  singular  character ;  and  in  domg  thu  we  shall  strictly  eon- 
fine  ourselves  in  the  present  place  to  diose  that  are  of  ruOural  origin 
alone ;  reserving  our  account  of  those  that  have  been  prod«iced  solely 
or  chiefly  by  human  labour  for  that  division  of  ojir  work  which  will 
take  a  general  survey  of  tli^e  wendera  and  curiosities  of  Aar. 
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SECTION   I. 

Brief  Survey  of  Foreign  Caverns. 

There  are  few  countries  thaC  have  not  to  boast  of  a  variety  of 
natural  excavations,  which  from  their  extent  or  structure  have  in 
all  ages  become  objects  of  popular  attention^  and  have  not  unfre- 
quently  been  interwoven  into  the  traditions  or  superstitions  of  a 
remote  and  doubtful  antiquity.  Near  the  city  of  Heraclea,  whose 
walls  rose  on  the  shores  of  the  Euxine,  was  situated  a  cave  of  this  de- 
scription, which  was  visible  in  Xenophon's  time,  and  of  two  furlongs 
depth.  It  was  through  this  that  Hercules,  to  whom  the  city  of  He- 
radea  was  dedicated,  was  feigned  to  have  descended  into  the  infer- 
nal regions,  and  to  have  dragged  to  light  the  three-headed  Cerberus. 
The  vestiges  of  the  city  still  remain,  and  are  shewn  by  the  Turks 
under  the  name  of  Eregri :  the  cavern,  however,  has  long  been  de- 
stroyed, or  at  least  closed  up  to  a  considerable  extent  at  the  mouth. 
The  Avemo,  in  the  Phlegrean  fields,  offers  an  excavation  of  a  similar 
kind,  and  is  equally  celebrated  in  traditionary  story  for  its  ^eing  an 
entrance  to  the  infernal  regions ;  but  as  this  cavity  is  still  more  fa- 
mous for  its  sheet  of  water  and  the  deadly  vapours  that  are  said  to 
issue  from  it,  we  shall  describe  it  more  particularly  under  the  chapter 
upon  LAkes. 

The  volcanic  country  about  Rome  is  peculiarly  diversified  by  na- 
tural cavities  of  great  extent  and  coolness,  on  which  last  account  we 
are  told  by  Seneca,  that  the  Romans  were  accustomed  to  erect  their 
country  seats  in  their  vicinity,  to  enjoy  their  refreshing  chilliness  in 
the  summer  season.  He  gives  a  particular  account  of  two  such 
grottos  belonging  to  the  villa  of  Vatia ;  and  it  was  in  a  place  of  this 
kind  that  Tiberius  was  nearly  destroyed  whilst  at  supper ;  for  during 
the  banquet  its  roof  suddenly  gave  way  and  buried^  several  of  his 
attendants  in  its  ruins;  which  so  fearfully  alarmed  the  rest,  that 
every  one  fled  away  and  abandoned  the  emperor  except  Sejanus, 
who  stooping  upon  his  hands  and  knees,  and  covering  the  body  of 
Tiberius  with  his  own,  received  all  the  stones  that  fell  from  the 
roof,  so  that,  though  he  himself  sustained  considerable  injury,  the 
emperor  escaped  unhurf*^. 

•  *  Tacit.  Ann.  lib.  iv.  cap.  60. 
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W^  meet  with  a  singular  grotto  or  cavern  in  the  rocky  island  of 
Antiparos,  the  ancient  Oliaros  in  the  Levant,  which  lies  about  two 
miles  to  the  west  of  the  celebrated  Paros,  and  is  not  more  than  six- 
teen mileft  in  circumference,  but  has  a  port  accessible  to  small  barks. 
This  extraordinary  grotto  appears  to  be  about  forty  fathoms  high,  and 
fifty  broad :  the  roof  forms  a  pretty  good  arch,  and  every  where  enter- 
tains the  eye  with  an  infinite  variety  of  figures  of  a  white  transparent 
crystalline  marble,  representing  vegetables,  marble  pillars,  and  a  su- 
perb marble  pyramid,  as  regular  as  if  formed  by  art. 

Every  one  has  heard  of  the  labyrinth  of  Crete  or  Candia.  This^ 
which  is  a  natural  curiosity,  runs  under  a  small  hill  at  the  foot  of 
Mount  Ida,  in  a  thousand  intricate  and  irregular  meanders,  some- 
thing like  that  of  Egypt,  which,  as  being  a  product  of  art,  belongs 
to  another  division  of  the  present  work.  The  entrance  is  an  aper- 
ture seven  or  eight  paces  broad,  but  in  some  places  so  low  that  it 
cannot  be  entered  without  stooping.  The  ground  is  rugged  and 
uneven,  but  the  top  is  level,  and  consists  of  an  horizontal  layer  of 
stones.  The  principal  passage,  in  which  there  is  less  danger  of  a 
person's  being  bewildered  than  in  the  others,  is  about  twelve  hun- 
dred paces  in  length,  and  reaches  to  the  end  of  the  maze,  where  are 
two  spacious  chambers.  The  most  dangerous  part  of  the  main  walk 
is  about  thirty  paces  distance  from  its  mouth ;  for  if  a  person  happens 
there  to  take  a  wrong  course,  he  is  soon  bewildered  amidst  the  in- 
numerable windings  which  occur,  and  his  extricating  himself  is  very 
difficult,  and  even  uncertain ;  but  travellers  always  provide  them- 
selves with  guides  and  torches.  There  is  little  appearance  of  this 
place  having  ever  been  a  stone  quarry.  Tournefort  considers  it  as 
effected  by  human  labour,  which,  in  that  case,  must  have  been  very 
great ;  but  it  is  most  probable  that  human  exertions  have  greatly 
extended  what  nature  had  formed.  Some  persons  assert  this  ca- 
vern to  be  the  ancient  Labyrinth  of  Daedalus ;  but  Pliny  distinctly 
inform^  us,  that  even  in  his  time  not  a  vestige  of  this  celebrated  maze 
was  to  be  seen. 

Milo,  anciently  called  Melos,  latitude  36°  4r  north,  longitude  95* 
east  from  Greenwich,  lies  near  sixty  miles  north  of  Candia,  and  ig 
fifty  miles  in  circumference.  It  consists  almost  entirely  of  one 
hoUow,  porous  rock,  which  is  macerated,  as  it  were,  by  thesea-^ 
water ;  and  the  heat  of  a  continual  subterraneous  fire  is  felt,  on  in- 
troducing the  hand  into  the  holes  of  the  rock :  a  place  in  the  island 
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is  always  burning,  and  the  earth  around  it  smokes  like  a  chimney. 
Great  quantities  of  alum  and  sulphur  are  found ;  for  hfre  alum 
grows  in  some  natural  caverns  in  the  form  of  flat  stones  between 
nine  and  ten  inches  thick.  The  ancients  highly  esteemed*the  alum 
of  this  island ;  and  Pliny,  in  his  Natural  History*,  gives  a  clear  de- 
scription of  this  concrete  substance.  The  island  also  produces  plume 
alum,  which  grows  on  the  rock.  Sulphur  is  fouivd  in  one  particular 
place  perfectly  pure,  and,  as  it  were,  sublimated ;  this  is  in  a  cavern, 
the  bottom  of  which  is  full  of  sulphur  continually  burning.  In  this 
cavern,  which  lies  on  the  very  edge  of  the  sea,  is  si  hot  sulphureous 
spring,  salutary  in  various  disorders,  particularly  eruptive  ones,  on 
which  account  it  is  very  much  resorted  to  by  the  Greek  inhabitants 
of  the  neighbouring  idands.  A  town  of  the  same  name  is  situated 
on  the  eastern  part  of  the  island,  and  has  one  of  the  largest  and 
best  harbours  in  the  Mediterranean,  which  is  very  convenient  for 
vessels  navigating  along  the  Levant.  The  inhabitants,  about  five  thou- 
sand in  number,  are  Greeks,  and  are  said  to  be  given  up  to  volup* 
tuousness,  and  entirely  insensible  to  the  danger  of  their  situation. 

On  the  island  of  Malta,  adjoining  to  the  church  which  is  dedicated 
to  St.  Paul,  near  Citta  Vecchis,  is  the  celebrated  grotto  in  which  this 
apostle  is  said  to  have  been  imprisoned,  and  which  is  hence  regarded  ' 
with  the  utmost  veneration.  This  grotto  is  exceedingly  damp,  and 
produces,  probably  by  a  petrifying  quality  in  the  water,  a  whitish 
kind  of  stone,  which  the  natives  say,  when  reduced  to  powder,  is  a 
sovereign  remedy  in  many  diseases,  and  saves  the  lives  of  many  thou- 
sands every  year.  Tberttis  not  a  house  in  the  island  that  is  not  provided 
with  a  quantity  of  it ;  and  many  boxes  of  it  are  said  to  be  annually 
sent  to  Sicily  and  Italy,  to  the  Levant,  and  even  the  East  Indies. 
^  Its  taste,''  says  Brydone, ''  is  like  that  of  exceeding  bad  magnesia  ;** 
and  he  believes  it  has  much  the  same  effects.  It  promotes  profuse 
perspiration,  is  given  in  the  small-pox  and  fevers,  and  is  esteemed  a 
certain  remedy  against  the  bite  of  all  venomous  animals.  There  Is 
a  very  fine  statue  of  St.  Paul  in  the  middle  of  this  grotto,  to  which 
miraculous  properties  are  ascribed. 

In  the  province  of  Upper  Foix,  in  France,  now  the  department  of 
Arriege,  are  several  natural  caverns,  in  which  are  very  singular 
figures,  formed  by  the  petrifying  quality  of  the  waters* 

•  Nat.  HUt.  Ub.  XXXV.  eap.  15. 
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lo  the  Deigbbourfaood  of  the  village  of  Szelitze  in  Upper  Hungar  j» 
we  ha?e  yarious  descrtptiom  of  a  very  siDgular  and  extraordinary 
ejcaration.  The  neighbouring  country  is  hilly,  and  abounds 
with  woods,  and  the  air  is  sharp  and  cold.  The  entrance  of  the 
above  cavern,  which  iroiits  the  south,  is  eighteen  fathoms  high,  and 
eight  broad,  and  coasequently  wide  enough  to  receive  the  south 
wind,  which  here  generally  blows  with  great  violence :  but  the  sub- 
terranean passages,  which  conust  entirely  of  solid  rock,  winding  round, 
stretch  away  farther  to  the  south  than  has  been  yet  discovered*  As 
&r  as  people  have  gone,  the  height  b  found  to  be  fifty  fathoms,  and 
the  breadth  twenty-six ;  but  the  most  inexplicable  singularity  is,  that 
in  the  midst  of  winter  the  air  in  this  cavern  is  warm  ;  and  when  the 
heat  of  the  sun  without  is  scarcely  supportable,  the  cold  within  is 
not  only  very  piercing,  but  so  intense,  that  the  roof  is  covered  with 
icicles  of  the  sixe  of  a  large  cask,  which  spreading  into  ramifica- 
tions, form  very  grotesque  figures.  When  the  snow  mdts  in  spring, 
the  inside  of  the  cave,  where  its  surface  is  exposed  to  the  south  sun, 
emits  a  pellucid  water,  which  immediately  congeals  as  it  drops,  and 
this  forms  the  above  icicles ;  and  the  very  water  that  drops  from  them 
on  the  sandy  ground,  freezes  in  an  instant.  It  is  even  observed,  that 
the  greater  the  heat  is  without,  the  more  intense  is  the  cold  within  i 
so  that  in  the  dog-days,  all  parts  of  this  cavern  are  covered  with 
ice,  which  the  inhabitants  use  for  cooling  their  liquors.  In  autumn, 
when  the  nights  grow  cold,  and  the  heat  of  the  day  begins  to  abate, 
the  ice  in  the  cave  begins  to  dissolve,  so  that  by  winter  no  more  ice 
is  seen :  the  cavern  then  becomes  perfectly  dry,  and  has  a  mild 
warmth.  At  the  same  time  it  is  surprizing  to  see  the  swarms  of 
files,  gnats,  bats,  owls,  and  even  of  foxes  and  hares,  that  resort 
Itttber,  as  to  their  winter  retreat,  and  remain  here  till  the  return  of 
spring.    Above  the  cavern  the  hill  rises  to  a  very  great  height 

About  two  German  miles  from  Adiersberg,  in  C^rniola,  is  a  re- 
markable cavern,  named  St.  Magdalen's  Cave.  The  way  to  it  being 
covered  with  stones  and  bushes,  is  extremely  troublesome ;  but  the 
great  fatigue  in  g^ing  is  overbalanced  by  the  satisfaction  of  seeing  such 
an  extraordinary  cavern.  You  first  descend  into  a  hole,  where  the 
earth  seems  to  have  fallen  in  for  ten  paces  before  you  reach  the  en- 
trmnoe,  whidi  resembles  a  fissure  in  a  huge  rock  caused  by  an  earth- 
quake.   Here  torches  are  always  lighted  to  conduct  travellers,  for 
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the  cave  is  extremely  dark.  This  wonderful  excavatioa  seems  as  if 
divided  into  several  large  halls,  and  other  apartments.  The  vast 
number  of  pillars  by  which  it  is  ornamented  by  nature,  give  it  a  su- 
perb appearance,  and  are  extremely  beautiful ;  for  they  are  as  white 
as  snow,  and  have  a  kind  of  transparent  lusti:e,  not  unlike  that  of 
white  sugar-candy.  « The  bottom  is  of  the  same  materials ;  so  that 
»  person  may  imagine  he  is  walking  among  the  ruins  of  some  stately 
palace,  amidst  noble  pillars  and  columns,  partly  mutilated  and  partly 
entire.  From  the  top,  sparry  icicles  are  seen  every  where  suspended, 
in  some  places  resembling  wax-tapers,  which  from  their  radiant 
whiteness,  appear  extremely  beautiful.  All  the  inconvenience  here 
arises  from  the  inequality  of  the  bottom,  which  may  make  the  spec- 
tator stumble  while  he  is  contemplating  the  beauties  above  and 
around  him. 

Among  the  Alps  we  occasionally  meet  with  tremendous  chasms, 
several  hundred  yards  wide  at  the  mouth,  and  of  a  frightful  depth, 
and  in  some  instances  unfathomable.  Sometimes  the  road  winds  at 
the  edge  of  such  a  precipice,  whilst  other  roads  are  formed  at  the  hot* 
tom  of  two  severed  rocks ;  and  the  traveller,  in  either  situation,  has 
his  apprehensions  of  danger  strongly  awakened ;  and  during  his 
passage  in  the  deep  sunk  roads,  shudders  at  beholding  the  fearful  pre- 
cipices that  hang  over  him,  the  sides  of  which  correspond  so  exactly 
with  each  other,  as  plainly  to  indicate  having  been,  at  some  period 
of  time,  torn  asunder  by  some  violent  agitation  of  nature. 

About  twelve  miles  to  the  southward  of  Santa  Cruz,  in  the  Canary 
Islands,  close  to  the  sea,  is  a  cave,  with  a  church  or  chapel,  called  Our 
Lady  of  Candelaria,  in  which  is  a  little  image  of  the  Virgin  Mary, 
about  three  feet  high,  holding  a  green  candle  in  one  hand,  and  in 
the  other  an  infant  Jesus,  who  has  a  gilt  bird  in  each  hand.  This 
chapel  received  its  name  of  Candelaria  from  its  being  pretended  that 
on  the  eve  of  the  purification  of  the  Holy  Virgin,  a  great  number  of 
lights  are  constantly  seen  going  in  procession  round  the  cave  in  which 
the  image  is  placed ;  and  the  credulous  assert,  that  in  the  morning 
drops  of  wax  are  found  scattered  about  the  sea-shore.  This  image 
of  the  Virgin  is  held  in  the  highest  veneration,  on  account  of  the 
many  miracles  it  is  said  to  have  performed;  and  her  chapel  is 
adorned  with  so  many  ornaments,  that  it  is  the  richest  -place  in  all 
the  seven  islands.    At  a  certain  season  of  the  year,  most  of  the  in-» 
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habitants  of  the  igland  go  thither  in  pilgrimage,  when  troops  of 
young  girls  march,  singing  in  an  agreeable  manner  the  praises  of 
the  Virgin,  and  the  miraculous  deeds  bf  the  image. 

In  the  Andes  of  South  America^  where  every  thing  is  exhibited  on 
the  largest  scale,  there  are  some  such  clifts  not  less  than  a  mile  in  ^ 
width,  and  of  an  immeasurable  depth.  Whilst  others  of  a  more  li- 
mited depth,  ^t  their  bottom  stretch  in  an  horizontal  direction^ 
forming  caverns  of  an  immense  capacity. 

The  island  of  Barbadoes  abounds  with  caves,  the  most  remark** 
able  of  which,  called  Cole's  Cave^  is  situated  almost  in  the  bottom 
of  a  melancholy  hideous  gully,  or  deep  chasm  made  between  hills  by 
repeated  torrents  of  rain.  This  gully  is  about  a  hundred  and  sixty- 
five  feet  deep,  from  which  nothing  is  to  be  seen  above  but  the  tops 
of  high  rocks  and  impending  clifls,  through  the  branches  of  lofty 
trees.  The  descent  toward  the  entrance  of  this  cave  is  by  a  steep 
craggy  precipice  of  great  height,  where  the  security  from  tailing  de- 
pends much  upon  the  good  hold  which  is  taken  of  the  roots  of  trees 
and  branches  of  underwood.  Having  rather  slid  than  walked  down 
in  ihU  manner  a  considerable  way,  you  are  suddenly  within  an  in- 
dosure  of  very  high  perpendicular  rocks,  where  the  light  of  the  sky 
is  adiniaed  by  two  holes  in  the  roof.  On  the  west  side  of  thia 
gloomy  apartment  lies  the  mouth  of  the  cave,  which  is  of  consider- 
able size*  Upon  the  first  entrance  into  it,  the  light  of  the  clay 
begins  to  g^w  weak,  and  proves  but  an  uncertain  guide.  Twenty 
yards  farther,  it  appears  no  stronger  nor  brighter  than  the  glimmer- 
ing of  a  star  in  a  dull  hazy  nightj  and  a  few  steps  more  envelopes 
you  in  total  darkness.  It  extends  about  a  quarter  of  a  mile  from  its 
entrance,  is  in  no  part  very  lofty,  but  is  divided  into  different  apart- 
ments ;  through  it  runs  a  spring  of  clear  water. 
.  We  have  already  observed,  that  in  hot  climates  these  natural  ex- 
cavations have  always  been  highly  prized  by  the  Wealthy  and  volup- 
tuous as  the  most  refreshing  summer  retreats.  In  many  of  them, 
indeedi  the  cold  continues  with  little  or  no  variation  through  the 
whoie  year,  and  is  too  intense  to  be  hoftie  in  the  hottest  season. 

In  France  and  Italy*,  these  kinds  of  natural  icehouse  are  fre- 
quent, and  supply  this  pleasant  luxury  at  a  very  cheap  rate.    Thus 

*  See  ako,  for  other  natural  cavenis,  the  rock  of  OibraltaTi  chapter  xzv. 
sect*  vii.  of  the  preiait  book. 
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towards  the  east  of  VesouU  in  the  former  province  of  Franche  Comt^^ 
h  a  cavern,  which  will  produce  in  one  hot  day  more  ice  than  can  be 
carried  away  in  eight  days.  It  measures  thirty-five  feet  in  length, 
by  sixty  in  width ;  and  the  large  pendent  masses  of  ice  which  hang 
from  the  roof  produce  a  very  pleasing  effect.  When  mists  are  seen' 
in  this  cavern,  they  are  regarded  by  the  neighbouring  peasantry  as 
infallible  prc^nostics  of  approaching  rain ;  and  it  is  worthy  of  ob- 
servation, that  although  the  waters  in  the  interior  are  always  frozen 
in  summer,  they  become  liquid  in  winter. 

A  grotto  near  Douse,  in  the  same  province,  forms  a  similar  ice- 
house, and  is  remarkable  on  account  of  the  various  forms  of  its  ton- 
gelations,  which  represent  a  series  of  columns,  sustaining  a  curious 
vault,  which  appears  to  be  carved  with  figures  of  men,  animals, 
trees,  &c. 

In  a  liUle  wood,  about  five  leagues  from  Besan^on,  there  is  an 
opening,  formed  by  two  masses  of  rock,  and  leading,  by  a  long  and 
narrow  declivity,  to  the  entrance  of  a  cavern,  which  is  a  hundred  and 
forty-six  toises  below  the  level  of  the  country. 

Iliis  cavern,  which  is  sixty  feet  wide,  and  eighty  feet  high  at  the 
entrance,  exhibits  an  oval  cavity  of  one  hundred  and  thirty-five  feet 
in  breadth,  and  one  hundred  and  sixty-eight  in  length.  To  the 
right  of  the  entrance  is  a  deep  and  narrow  opening,  bordered  with 
festoons  of  ice,  which  distilling  in  successive  drops  on  the  bottom  of 
the  grotto,  form  a  mass  about  thirty  feet  in  diameter.  A  similar 
one  but  rather  smaller  is  seen  on  the  left  which  is  produced  by 
the  water  that  drips  in  less  abundance  fVom  the  imperceptible  fis- 
sures in  the  roof.  The  ground  of  the  grotto  is  perfectly  smooth,  and 
covered  with  ice  eighteen  inches  thick ;  but  the  top,  on  the  outside, 
IS  a  dry  and  stony  soil,  covered  with  trees,  antt  on  a  level  with  the 
rest  of  the  wood.  M.  Croismarc,  to  whom  we  are  indebted  for  these 
particulars,  asserts,  that  the  cold  in  the  grotto  is  very  great,  and 
that  although  the  external  atmosphere  was  sufficiently  warm  when 
be  made  his  observations,  he  was  several  Jtimes  compelled  to  abandon 
the  interior  from  its  extreme  chilliness. 
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SECTION   11. 

Peak  of  Derbyshire. 

This  peak  has  been  long  famous  for  the  seven  following  places, 
or  wonders,  as  they  were  formerly  called :  Mam-tor ;  Pool's  Hole ; 
bevil's  Hole ;  Elden  Hole  ;  the  Alternating,  or  Ebbing  and  Flowing, 
Well ;  Buxton  Well ;  and  the  Duke  of  Devonshire's  magi^ificent 
seat  called  Cbatsworth.  Of  these,  the  first  four  only  belong  to  the 
present  department  in  the  Gallbkt  of  Nature  ;  the  two  next  will 
have  niches  assigned  to  them  a  few  chapters  hence ;  and  the  last 
lippertains  to  our  Second  Part,  constituting  the  Gallbrt  of  Art. 
'  Mam-tor,  or  the  Mother  Bank,  is  a  huge  precipice  facing  the 
cast,  or  south-east,  which  is  said  to  be  perpetually  splintering  and 
throwing  down  great  stones,  on  a  smaller  mountain  below  it ;  while 
yet  neither  the  one  augments  nor  the  other  decreases  in  size.  This 
mountain  is  chiefly  coqaiposed  of  a  peculiar  kind  of  schist  or  slate, 
called  provincially  black  shale,  and  great-stone :  and  such  is  the  na- 
ture of  this  slate,  that  though  very  hard  before  it  is  exposed  to  the 
iir,  it  v^ry  easily  crumbles  to  dust  upon  such  exposure ;  and  hence 
the  shale  is  perpetually  wasting  by  the  action  of  the  rain  and  snow ; 
while  the  larger  and  harder  masses  of  stone,  being  hence  loosened 
aikd  disengaged,  necessarily  fall  from  their  positions ;  in  many  places, 
before  their  descending,  producing  a  cavernous  appearance,  and 
even  a  romantid,  overhanging  scenery,  highly  dangerous  to  be  ap- 
proached. That  it  is  only  at  the  times  of  snow  and  rain-storms 
that  the  mountain  wastes,  is  affirmed  by  the  most  intelligent  of  the 
neighbouring  inhabitants :  and  that  the  decay  is  not  continual,  Mr. 
Martyn,  who  has  published  an  account  of  Mam-tor  in  the  Philoso- 
phical Transactions  for  1799,  affirms  of  his  own  knowledge ;  having 
not  only  taken  a  close  survey  of  it,  but  also  climbed  up  its  steepest 
precipice,  without  tracing  any  other  shivering  in  the  mountain  than 
what  the  treading  of  his  own  feet  in  the  loose  crumbled  earth  occa- 
sioned. 

Pool's  Hole  is  a  singular  horizontal  opening  at  the  foot  of 
a  mountain  near  Buxton,  and  is  said  to  have  derived  its  name 
from  a  notorious  robber  who  secreted  himself  for  a  long  time  from 
(he  pursuit  of  justice  in  the  stupendous  cavern  to  which  it  leads. 
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The  entrance  U  extremely  low  and  narrow ;  but  it  gradually  opent 
into  a  spacious  and  lofty  concavity,  like  the  interior  of  a  Gothic 
Cathedral.  In  a  cavern  to  the  right,  called  PooFs  Chamber,  is  a 
curious  echo ;  and  the  sound  of  a  rapid  stream  which  runs  Uirougb 
the  great  vault  product  a  fine  effect.  '  Th^  innumerable  drops  of 
water  which  depend  from  the  roof  and  sides  are  also  worthy  of  ad- 
miration ;  for  they  not  only  reflect  innumerable  rays  from  the  lights 
carried  by  the  guides,  but,  being  of  a  petrifying  quality,  they  formt 
many  fanciful  resemblances  of  men,  lions,  dogs,  and  other  animals,^ 
and  of  organs,  lanterns,  and  Pitches  of  bacon.  The  Queen  of  Scots* 
pillar,  said  to  Ikave  taken  its  name  from  a  visit  of  the  unfortunate 
Mary,  during  her  abode  at  Chatsworth,  is  clear  and  bright  like  ala- 
baster, but  probably  partakes  more  of  the  nature  of  spar,  with  which 
the  circumjacent  country  abounds.  This  pillar  is  the  boundary  of 
most  people's  curiosity ;  but  there  is  a  steep  ascent  for  nearly  a 
quarter  of  a  mile  beyond  it,  which  terminates  in  a  hollow  in  the  roof,, 
called  the  l^eedle^s  Eye,  where  a  candle,  if  judiciously  placed,  ap* 
pears  like  a  star  peeping  from  a  cloudy  sky. 

The  entrance  to  another  Cavern  called  the  Devil's  Hole,  is 
extremely  magnificent :  being  situated  in  a  gfoomy  recess,  between 
two  ranges  of  perpendicular  rocks ;  and  having  on  the  left  a  rivulet 
whicfi  issued  from  the  cave,  and  pursues  its  foaming  course  over 
craggy  atid  broken  masses  of  limestone.  A  vast  eanopy  of  rock 
forms  the  mouth  of  this  stupendouft  excavation,  and  assumes  the 
appearance  of  a  depressed  arch,  which  extends  one  hundred  and 
twenty  feet  in  width,  forty«two  in  height,  and  about  ninety  in  re 
ceding  depth. 

At  the  first  entrance,  a  spectator  is  surprized  to  find  that  a  num^ 
ber  of  twine-makers  have  established  their  residence  and  manufac- 
tory within  this  tremendous  gulf;  and  the  combinations'of  their  rUde- 
appearance  and  machines  with  the  sublime  features  of  the  natural 
scenery,  impresses  the  mind  with  an  indescribable  emotion  of  awe. 
After  proceeding  about  ninety  feet,  the  roof  becomes  lower,  and  a 
gentle  descent  conducts,  by  a  detached  fock,  to  the  interioir  en- 
trance, where  the  blaze  of  the  day  wholly  disappears,  and  all  fur- 
ther researches  must  be  pursued  by  torch-light. 

The  passage  now  becomes  extremely  confined,  and  the  visitor  iv 
obliged  to  proceed  about  twenty  yards  in  a  stooping  posture  r  but 
cm  his  arrival  at  a  spacious  opening,  called  the  BeU-house,  he  it 
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tgain  enabled  to  Bland  upright,  and  proceeds,  without  inconve* 
nience,  to  the  brink  of  a  lake,  wb^re  a  small  boat  is  ready  to  convey 
bin  to  the  interior  of  the  cavern,  beneath  a  massive  rock,  which 
stoops  within  twenty  Inches  of  the  surface  of  the  water. 

Beyond  this  lake  is  a  spacious  vacuity,  about  two  hundred  and 
twenty  feet  long,  two  hundred  broad,  and,  in  some  parts,  a  hun- 
dred and  twenty  feet  high ;  but,  from  the  want  of  light,  neither  the 
roof  nor  distant  sides  of  this  vast  abyss  can  he  plainly  discemed. 

Near  the  termination  of  a  shallow  stream,  called  the  Second  Wa- 
ter, is  a  projecting  pile  of  rocks  called  Boger  Hain's  House,  from' 
the  circumstance  of  water  incessantly  dripping  from  the  crevices  of 
the  roof.  Beyond  this,  opens  another  tremendous  hollow,  called  The 
Chancel,  where  the  roeks  appear  much  broken,  and  the  sides  are  li- 
tersdly  covered  with  stalactitical  incrustations.  Here  the  stranger  is 
generally  surprised  by  an  invisible  vocal  concert,  which  bursts  in  dis- 
cordant tones  from  the  upper  regions  of  the  chasm :  ''Yet,''  says  a 
respectable  tourist*,  '*  being  unexpected,  and  issuing  from  a  quarter 
where  no  object  can  be  seen,  in  a  place  where  all  is  still  as  death,  and 
calculated  to  impress  the  imagination  witE  solemn  ideas,4t  can  sddom 
be  heard  without  that  mingled  emotion  of  awe  and  pleasure,  asto- 
nishment and  delight,  which  is  one  of  the  most  interesting  feelings' 
of  the  mind.''  At  the  conchisioo  of  the  strain,  the  choristers  (con- 
iisting  of  eight  or  ten  women  and  chiMren)  are  seen  ranged  in  a 
hollow  of  the  rock,  about  fifty  feet  above  the  floor/ 

At^er  passing  The  Devil's  Cellar,  and  the  Halfway-house  (neither 
of  which  are  particularly  worthy  of  obaervation)  the  visitor  proceeds 
beneath  three  natural  arches  to  a  vast  concavity,  which,  from  its 
resemblance  to  a  bell,  is  called  Great  Tom  of  Lincoln.  From  this 
point  the  vault  gradually  descends,  the  passage  contracts,  and  at 
length  leaves  no  more  room  than  is  sufficient  for  the  passage  of  the 
stream,  which  continues  to  flow  through  a  subterraneous  channel^ 

The  entire  length  of  this  wonderful  cavern  is  two  thousand  two 
hundred  and  fifVy  feet,  and  iU  depth,  from  the  surface  of  ihe  moun- 
tain, about  six  hundred  and  twenty.  A  curious  efiect  is  produced  by 
ihe  explosion  of  a  small  quantity  of  gunpowder,  wedged  into  the 
rock  in  the  interior  of  this  cave;  for  the  sound  appears  to  roll  along 
the  roofs  and  sides,  like  a  tremendous  and  continued  peal  of  thun* 

•l|r.  Warner. 
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den  The  effect  of  the  light,  on  returning  from  these  dark  rece86e% 
i»  particularly  impressive ;  and  the  gradual  illumination  of  the  rocks, 
which  becooie  brighter  as  they  approach  the  entrance*  is  said  to  ex- 
hibit one  of  the  most  interesting  scenes  that  eyer  employed  the  pen- 
cii  of  an  artia^,  or  fixed  the  admiration  of  a  spectator. 

Elden  Hole  is  a  stupendous  chaskn  in  the  vicinity  of  the  preoedinf, 
formerly  represented  as  altogether  unfitthomable,  and  teeming,  at  a 
certBiin  depth,  with  such  noxious  air,  that  no  aaimal  could  rtspare 
it-without  inevitable  destruction.  Cotton  affirmed  more  than  a  cen- 
tury ago,  that  he  let  down  eight  hundred  and  eighty-four  yards  of 
line,  of  which  the  last  eighty  yards  were  wet,  without  finding  a  bot« 
tom ;  and  it  has  been  confidexitly  asserted,  that  a  poor  man,  who  was 
once  lowered  in  a  basket  to  the  depth  of  two  hundred  yards,  on 
being  drawn  up  died  in  a  state  of  delirium.  We  cannot,  however, 
give  a  better  description  of  the  actual  depth  and  dimensions  of  this 
singular  cavern,  than  the  following  of  Mr.  Lloyd's,  as  contained  in 
volume  xiii.  of  the  Philosophical  Transactions  Abridged. 

Mr.  Lloyd  having  seen  several  accounts  of  the  unfathomable  depth 
of  Elden  Hole,  in  Derbyshire,  and  being  in  that  neighbourhood,  he 
was  inclined  to  make  some  inquiries  about  that  noted  place,  of  the 
adjoining  inhabitants ;  who  informed  him  that  about  fourteen  or  fif** 
teen  years  before,  the  owner  of  the  pasture  in  which  this  chasm  is 
situated,  having  lost  several  cattle,  had  agreed  with  two  men  to  fill  it 
up ;  but  finding  no  visible  effects  of  their  Uibour,  after  having  spent 
smne  days  in  throwing  down  many  loads  of  stones,  they  ventured  to 
be  let  down  into  it,  to  see  if  their  undertaking  was  practicable ; 
when,  on  finding  at  the  bottom  a  vast  large  cavern,  they  desisted 
from  their  work,  as  it  would  have  been  almost  impossible  to  have 
procured  a  sufficient  quantity  of  stones  to  have  filled  it  up.  On  in* 
quiry  of  one  of  these  men  whether  there  were  any  damps  at  the 
bottotn,  and  being  assured  in  the  negative,  Mr*  L.  procured  two  ropes 
of  40  fathoms  nearly  in  length*  and  eight  men  to  let  him  down. 

For  the  first  twenty  yards  Mr.  L.  was  let  down,  he  could  assist 
himself  with  his  hands  and  feet,  as  it  was  a  kind  of  confined  ^ope  ; 
but  aft^r  that  the  rock  jetted  out  into  large  irregular  pieces,  on  all  th^ 
three  sides  next  him ;  and  on  that  account  he  met  with  soifie  diffi- 
culty in  passing,  for  about  the  space  of  ten  yards  more ;  at  which 
depth  the  rope  was  moved  at  least  five  or  m  yards  from  the  perpen* 
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dicolar.  TheDce  down,  the  breadth  was  about  three  yards,  and  the 
length  at  least  five  or  six,  through  cra;g^  irregular  slits  of  rock, 
which  were  rather  dirty,  and  covered  with  a  kind  of  moss,  and  pretty 
wet,  till  he  came  within  about  twelve  or  fodrteen  yards  of  the  bot- 
tom, and  then  the  rock  opened  on  the  east  side,  and  he  swung  till 
he  descended  to  the  floor  of  the  cave,  where  he  perceived  there  was 
light  enough  came  from  the  mouth  of  the  pit,  though  at  the  distance 
of  sixty-two  perpendicular  yards,  to  read  any  print.  When  at  the 
bottom,  he  perceived  that  the  caTcrn  consisted  of  two  parts;  the 
first  being  a  cave,  in  shape  not  much  unlike  that  of  an  oven ;  and  the 
latter,  a  vast  dome  of  the  form  o^  the  inside  of  a  glass-house ;  with  a 
small  arched  passage  from  the  one  to  the  other,  through  which  a 
slope  of  loose  stones,  that  have  been  thrown  in  from  time  to  time, 
extends  from  the  wall  at  the  west  side  of  the  first  dome,  to  almost 
the  bottom  of  the  second  cave  or  dome,  with  such  an  angle,  that  the 
farther  end  of  the  cave  is  lower  by  twenty-five  yards  thao  the  plac^ 
where  he  first  landed. 

The  diameter  of  this  cavern  may  be  nearly  fifty  yards  t  the  top 
he  could  not  trace  with  the  eye  ;  but  he  had  reason  to  believe  it  ex- 
tended to  a  vast  height ;  for  when  nearly  at  the  top  of  one  of  the 
incrusted  rocks,  at  the  height  of  about  twenty  yards,  be  could  find  no 
closure  of  the  dome,  though  he  then  saw  muchfarther  than  when 
he  stood  at  the  bottom. 

As  to  the  particular  curiosities  to  be  met  with  in  the  small  cavern, 
they  are  not  worth  mentioning;  indeed  he  did  not  meet  there  with 
any  stalactitical  incrustations  whatever ;  but  the  wall  consisted  of 
rude  ^nd  irregular  fragments  of  rocfc  Among  the  sinj^ularities  in 
the  second  cavern,  he  particularly  observed  the  following;  climbing 
up  a  few  loose  stones  on  the  soudi  side,  he  descended  again  through 
a  small  slit  into  a  little  cave,  four  yards  long  and  irregular,  as  to 
height  not  exceeding  two  yards ;  and  the  whole  lined  with  a  kind 
of  sparkling  stalactites,  of  a  fine  deep  yellow  colour,  with  some 
small  stalactitical  drops  hanging  from  the  roof.  Facing  the  first 
entrance  is  a  most  noble  column,  of  the  same  kind  of  incrustation, 
above  thirty  yards  high  :  and  proceeding  on  to  the  north,  he  came 
to  a  large  stone,  covered  with  the  like  matter ;  and  under  it  was  a 
hole  two  yards  deep,  lined  with  the  same ;  whence  sprung  a  rock 
consisting  of  vast  solid  round  masses,  like  the  former  in  colour, 
though  not  in  figure,  on  which  he  easily  ascended  to  the  height  of 
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twenty  yards,  and  got  some  fine  pieces  of  stalactites,  pendent  from 
the  cragged' sides  which  joined  this  rock. 

After  this,  ptoceedlng  forward,  he  came  to  another  pile  of  in- 
crustations, different  From  the  two  fonner,  and  much  rougher ;  and 
which  was  not  tinged  with  such  a  yellow,  hut  rather  with  a  hrown 
colour ;  and  at  the  top  of  this  also  is  a  small  cavern,  into  which  he 
went.  The  last  thing  he  took  notice  of,  was  the  vast  drops  of  sta- 
lactites, hanging  like  icicles  from  every  part  of  the  vault;  some  of 
which  were  as  large  as  a  man's  hody,  and  at  least  four  or  five  feet 
long.  The  greatest  part  of  the  walls  of  the  large  cavern  was  lined 
with  incrustations,  and  they  were  of  three  kinds :  the  first,  being  the 
deep  yellow  stalactites ;  the  second,  being  a  thin  coating,  like  a  kind 
of  light  stone-coloured  varnish  on  the  surface  of  the  limestone,  and 
which  glittered  exceedingly  by  the  light  of  the  candles ;  and  the 
third  being  a  sort  of  rough  efflorescence,  every  minute  shoot  resem- 
blihg  a  kind  of  rose-flower^ 

Haying  satisfied  his  curiosity  with  i^  view  of  this  astonishing  vault; 
he  began  to  return.  Fastening  the  rope  to  his  body,  he  save  the 
signal  to  be  drawn  up ;  which  he  found  to  be  a  much  more  difficult 
and  dangerous  task  than  the  descent,  owing  to  his  weight  drawing 
the  rope  into  clefls,  between.the  fragments  of  the  rock,  which  made 
it  stick ;  and  to  his  body  jarring  against  the  sides,  which  he  could 
not  possibly  prevent  with  his  hands.  Another  circumstance  also  in- 
creased the  danger,  which  was,  the  rope  loosening  the  stones  over 
head,  whose  fall  he  every  instant  dreaded. 

Afler  writing  the  above,  Mr.  L.  was  informed,  there  was  formerly 
the  mouth  of  a  second  shaft  in  the  ftoor  of  the  mat  cavern,  some- 
where under  the  great  heap  of  stones ;  and  that  it  was  povered  up 
by  the  miners,  at  the  time  when  so  many  lofids  were  thrown  in  from 
the  top.  It  is  reported  to  have  go^e  dowi^  a  yi|8t  depth  farther,  and 
to  have  had  water  at  the  bottom ;  but  he  did  not  perceive  any  re- 
maining appearance  of  such  opening  himself,  nor  did  the  miners, 
iirho  went  '(}own  with  him,  say  any  thing  about  it. 
'^. 
'The  above  description^nvap  communicated  to  the  Royal  Society 
in  17tl,  by  Edwar^  King,'  Esq.  who  makes  the  following  judicious 
observations  upon  it.  '<  If  it  be*further  considered,  that  in  sounding 
such  great  depths,  tbe  weight  of  the  rope  n^a^  often  be  mistaken  for 
the  weight  of  the  plummet ;  ar^d  that  henee  the  rope  may  continue  de* 
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fcending,  and  coiliag  up»  first  at  the  bottom,  and  afterwards  at  otber 
places  where  it  is  accidentally  stopped,  till  it  be  at  lengrth  hindered 
in  its  descent  by  some  projections  of  the  rock  nearer  the  mouth  of  the 
fhafl ;  this  will  account  for  Mr.  Cotton's  letting  down  eight  hundred 
and  eighty-four  yards,  while  the  water  at  the  bottom  of  the  second 
shaft  will  account  for  eighty  yarfls  being  wet ;  as  so  many  might 
coil  up  in  the  water,  let  it  h'aye  been  ever  so  shallow,  and  as  the  rest, 
beyond  the  real  depth  of  the  chasm,  might  coil  up  either  in  the  great 
or  little  caye.  Again,  the  many  crags  on  each  side  the  first  shaft, 
and  probably  also  on  each  side  the  second,  must  retard  any  stone  in 
its  fail ;  and  by  that  means  will  account  for  the  length  of  time  a  body 
takes  in  descending ;  which  must  be  a  great  deal  lotiger  than  if  it 
fell  in  open  space:  and  hence  Dr  Short  (who  has  given  a  calculation, 
formed  from  the  time  of  the  descent  of  heavy  bodies,  according  to 
tile  Newtonian  principles  of  gravitation)  was  misled  to  conclude, 
though  very  ingeniously,  that  this  chasm  was  four  hundred  and 
twenty-two  yards  deep.  And,  lastly,  the  falling  of  stones  into  the 
water,  at  tbe  bottom  of  the  second  shaft,  and  thcf  increase  of  the 
sound  thus  made,  partly  from  the  reverberation  at  the  sides  of 
the  great  cavern,  arid  partly  from  the  form  of  the  upper  shaft,  which 
is  not  very  unlike  that  of  a  speaking  trumpet,  might  occasion  that 
tetonishing  noise,  which  is  said  to  have  been  heard  at  various  times 
formerly,  on  throwing  stones  into  this  gulf;  but  which  has- not  been 
heard  of  lateyesirs,  in  a  manner  at  all  agreeable  to  old  reports/* 

And  as  both  Mr.  Uoyd,  and  also  a  miner^s  wife,  from  whom  Kingf 
had  his  information,  mentioned  there  being  water  at  the  bottom  of 
the  second  shaft,  it  appears  highly  probable,  that  this  water  is  the 
continuation  of  a  subterraneous  river,  and  indeed  of  that  very  river 
which  runs  out  of  the  mouth  of  the  great  cavern  at  Castleton :  for 
it  is  observed  by  the  country  people  in  the  neighbourhood,  that 
there  is  a  large  qui(ntity  of  grit-stone  forming  in  the  earth  near 
Elden  Hole,  but  none  near  Castleton ;  and  yet,  on  high  floods,  the 
river  at  Castleton  washes  great  quantities  of  fragments  of  that  very 
grit-stone  out  of  the  mouth  of  Castleton  cavern. 

There  is  also  a  tradition,  which,  however  ridiculous,  ought  to  be 
preserved.  Many  years  ago,  an  old  woman,  hunting  her  goose,  it 
fen  down  into  Elden  Hole :  but  some  days  after,  she  heard  it  wlia 
teen  at  the  mouth  of  Castleton  cavern,  and  actually  received  it  safe 
^igain  from  thence :  the  goose  having  by  the  fluttering  of  its  wing^ 
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preserved  itself  from  beiog  dashed  to  pieces  in  its  fall ;  and  havioif 
found  its  passage  safely  through  the  subterraneous  river. 

[PhiL  Trans,  abr.  Vol  IL  1681.] 

SBCTlOlf   III. 

Mendip  Caverns  and  Grottos.    By  Mr.  John  Beaumont. 

On  the  south  side  of  Mendip-hillsi,  within  a  mile  of  Wells,  is  a 
famous  grotto,  known  by  the  name  of  Okey-hole,  much  resorted 
to  by  travellers.  The  entrance  of  it  is  in  the  declivity  of  those  biU^ 
which  is  there  environed  with  rock^  having  near  it  a  precipitous 
descetit  about  ten  or  twelve  fathoms  deep^  at  the  bottom  of  which 
there  always  issues  from  the  rock  a  considerable  current  of  water. 
The  naked  rocks  above  the  entrance  shew  themselves  for  about  thirty 
fathoms  in  height,  though  the  whole  ascent  of  the  hill  above  it  is 
about  a  mile,  and  is  very  steep. 

At  first  entering  this  vault,  you  go  upon  a  level ;  but  advancing 
farther  into  it,  you  find  the  way  rocky  and  uneven,  sometimes  as- 
cending and  sometiQies  descending.  The  roof  in  the  highest  part 
i$  about  eight  fathoms  from  the  floor,  and  in  some  places  it  is  so 
low  that  a  roan  must  stoop  to  pass  through.  Its  width  is  also  various, 
in  some  parts  it  is  about  five  or  six  fathoms,  in  others  not  above  one 
or  two ;  it  extends  itself  in  length  about  two  hundred  yards. 

At  the  farther  part  of  this  cavern  there  rises  a  (j^ood  stream  of 
water,  large  enough  to  drive  a  mill,  which  passes  all  alon^^  one  side 
of  the  cavern,  and  at  length  slides  down  abo^t  six  or  eight  fathoms 
between  the  rocks,  and  then  pressing  through  the  clefts  of  them, 
discharges  itsdf  into  a  valley.  This  river  within  tbQ  cavern  is  well 
stored  with  eeb,  and  has  some  trouts  in  it,  which  must  of  necessity 
b«ve  been  engendered  there,  and  not  come  from  without,  ther^ 
lieing  S9  great  a  fall  near  the  entrance.  In  a«dry  summer  I  have 
scien  a  number  of  frogs  all  along  the  cavern,  to  the  farthest  part  of 
it,  and  other  little  animals  in  sofne  small  cisterns  of  water  there. 
Befbre  arriving  at  the  middle  of  this  vault,  you  find  a  bed  of  very 
fine  sand^  which  is  much  used  by  artists  to  cast  metals  in.  On  the 
roof,  at  certain  places,  hang  multitudes  of  bats,  as  usual  in  all  ca- 
verns whose  entrance  is  upon  a  level,  or  somewhat  ascending  or 
descending. 

The  next  cavern  of  note  lies  about  five  miles  from  this,  on  the 
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south-west  pari  of  Mendip-hills,  near  a  place  called  Cheddar,  famoni 
for  cheese ;  from  t)iis  place  you  may  pass  up  a  narrow  valley  about 
a  mile  in  length,  being  bounded  with  precipitous  rocks  on  the  east 
and  west,  some  of  a  very  considerable  height  To  enter  into  this 
c^aTero,  before  you  reach  halfway  this  valley,  you  must  ascend  about 
fifteen  fathoms  on  those  rocks  which  bound  it  to  the  east.  This 
cavern  is  not  of  so  lange  extent  as  the  former,  neither  has  it  any  tbing' 
peculiar  in  it.  These  two  caverns  have  no  communication  with  the 
mines. 

It  is  generally  observed,  that  wherever  mines  of  lead-ore  sre« 
there  caverns  of  various  kinds  and  situations  are  found.  The  most 
ccmsideraUe  in  Mendip-hills  is  a  cavern  in  a  hill  called  Lamb.  First 
a  perpendicular  shaft  descends  about  ten  fathoms,  then  you  come 
into  a  leading  vault,  which  extends  itself  in  length  about  forty  fa- 
thorns ;  it  runs  not  on  a  level,  but  descending,  so  that  when  you 
come  to  the  end  of  it  you  are  twenty*  three  fathoms  deep  by  a  per* 
pendicular  line ;  the  floor  of  it  is  full  of  loose  rocks :  iu  roof  is  firmly 
vaulted  with  lime*stone  rocks,  having  flowers  of  all  polours  hanging 
from  them,  which  present  a  most  beautiful  object  to  the  eye,  being 
always  kept  moist  by  the  distilling  waters.  In  some  paru  the  roof 
is  about  five  fathoms  in  height,  in  others  so  low  that  a  man  has 
much  ado  to  pass  by  creeping ;  the  width  is  mostly  about  three 
fiithoms.  This  cavern  crosses  many  veins  of  ore.  About  its  middle^ 
on  the  east  side,  lies  a  narrow  passage  into  .another  cavern,  which 
runs  between  forty  and  fifty  fathoms  in  length.  At  the  end  of  (ke 
first  oavem  there  opens  another  large  one. 

I  have  been  in  many  other  caverns  upon  Mejidip-hills.  The  fre^ 
quency  of  caverns  on  tl^ose  hills  may  be  easily  guessed  at,  by  the 
firequency  of  swallow-pits,  which  occur  there  in  all  parts,  and  are 
made  by  the  falling  in  of  the  roofs  of  caverns ;  some  of  these  pita 
being  of  a  large  extent,  and  very  deep ;  and  sometlimes  our  minersj^ 
sinking  in  the  bottom  of  these  swallows,  have  found  oaks  fifVeeii 
fathoms  deep  in  the  earth. 

[PkiL  Tram.  o^r.  Fol  H.  1681.1 

fECTION   IV. 

J^en-park  Hole,  in  Glouce$ter$hire.   By  Sir  Robert  Spuihwell. 
Tbexe  is  a  place  in  Glouceslecsbift  called  Pen-park,  about  three 
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miles  from  Bristol,  and  above  three  from  the  Severn,  where  some 
miners  for  lead  discovering  a  large  hole  in  the  earth,  one  Captain 
Sturmy,  a  warm  inquisitive  seaman »  who  has  written  a  large  folio 
on  navigation,  would  deeds  descend  into  it,  and  his  narrative  was  as 
follows: 

**  On  the  3d  of  July,  1669,  I  descended  by  ropes  affixed  at  the 
top  of  an  old  lead-ore  pit,  four  fathoms  almost  perpendicular,  and 
IW>m  thence  three  fathoms  more  obliquely,  between  two  great  rocks,, 
where  I  found  the  mouth  of  this  spacious  place,  from  which  a  miner 
and  myself  lowered  ourselves  by  /opes,  twenty-five  fathoms  perpen* 
dicular,  into  a  very  large  place,  which  resembled  to  us  the  form  of 
a  horse-shoe :  for  we  stuck  lighted  candles  all  the  way  we  went,  to 
discover  what  we  could  find  remarkable.  At  length  we  came  to  a 
river  or  great  water,  which  I  found  to  be  twenty  fathoms  broad, 
and  eight  deep.  The  miner  would  have  persuaded  me  that  this 
river  ebbed  and  flowed,  for  that  some  ten  fathoms  above  the  place 
where  we  now  were,  we  found  the  water  had  sometimes  been ;  but 
I  proved  the  contrary,  by  staying  there  from  three  hours  flood  to 
two  hours  ebb,  in  which  time  we  found  no  alteration  of  this  river. 
Besides  its  waters  were  fresh,  sweet,  and  cool,  and  the  surface  of 
this  water  as  it  is  now  at  eight  fathoms  deep,  lies  lower  than  the 
bottom  of  any  part  of  the  Severn  sea  near  us,  so  that  it  can  have 
no  communication  with  it,  and  consequently  neither  flux  nor  reflux, 
but  in  winter  and  summer,  as  all  stagnant  lakes  and  sloughs  (which 
I  take  this  to  be)  have.  As  we  were  walking  by  this  river,  thirty* 
two  fathoms  under  ground,  we  discovered  a  great  hoUowness  in  a 
rock,  some  thirty  feet  above  us,  so  that  I  got  a  ladder  down  to  us, 
and  the  miner  went  up  the  ladder  to  that  place,  and  walked  into  it 
about  seventy  paces,  till  he  had  just,  lost  sight  of  me,  and  from  thence 
cheerfully  called  to  me,  and  told  me  he  had  found  what  he  looked 
for,  a  rich  mine ;  but  his  joy  was  presently  changed  into  amazement, 
and  he  returned  afirighted  by  the  sight  of  an  evil  spirit,  which  we 
cannot  persuade  him  but  he  saw,  and  for  that  reason  he  will  go 
thither  no  inope. 

'*  Here  are  abundance  of  strange  places,  the  flooring  being  a  kind 
of  a  white  stone,  enamelled  with  lead-ore,  and  the  pendant  rocks 
were  glazed  with  saltpetre,  which  distilled  upon  them  from  above, 
and  time  had  petrified. 

f*  After  some  boars  stay  there  we  ascended  without  much  hurt. 
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except  scratching  ourselves  by  climbing  the  sharp  rocks.  But  for 
four  days  after  my  return  I  was  troubled  wilh  a  violent  bead-ach, 
which  I  impute  to  my  being  in  that  vault.'* 

-  Captain  Sturmy  falling  from  his  head-ach  into  a  fever,  and  dyidg^ 
what  from  bis  death,  and  the  opinion  of  an  evil-spirit,  nobody  was 
willing  to  have  any  more  to  do  with  the  said  hole  from  that  time  to 
this. 

But  Captain  Collins,  qommander  of  the  Merlin  yacht,  who  ia 
by  bis  Majesty  appointed  to  take  a  survey  of  the  coast  of  England, 
coming  to  the  Severn  for  that  purpose,  aqd  viaiting  Sir  Robert  South* 
well,  near  Kingroad,  Sir  Robert  told  him  hpw  the  story  of  this  hole 
had  amused  the  country ;  and  that  the  narrative  had  formerly  been 
sent  to  his  Majesty  and  the  Royal  Society  ;  and  that  there  wanted 
only  some  courage  to  find  out  the  bottom  of  it.  The  captain  re- 
solved to  adventure,  and  on  the  18th  and  19th  of  September, 
1689,  he  took  several  of  l^is  men,  with,  ropes  and  tackling  fitting  to 
descend,  with  lines  to  measure  any  length  or  depth,  also  with  can* 
dies,  torches,  and  a  speaking-trumpet.  What  he  found  does  much 
lessen  the  credit  and  terror  of  this  hole,  as  will  appear  by  the  figure 
he  took  thereof,  and  the  description  following. 

"  It  is  down  the  tunnel  from  the  superficies  to  the  opening  of  the 
cavity  below  thirty-nine  yards.  Then  the  hole  spreading  into  an 
irregular  oblong  figure,  is  in  the  greatest  letigth  seventy-five  yards« 
and  in  the  greatest  breadth  forty-one  yards ;  from  the  highest  part 
of  the  roof  to  the  water  was  then  nineteen  yards ;  the  water  was 
now  in  a  pool,  at  the  north  end,  being  the  deepest  part,  it  was  in 
length  twenty-seven  yards,  in  breadth  twelve,  and  only  five  yards 
and  a  half  deep ;  two  rocks  appeared  above  the  water  all  covered 
with  mud,  but  the  water  sweet  and  good  ;  there  vi^as  a  large  circle 
i>f  mud  round  the  pool,  and  far  up  towar4s  the  south  end,  which 
showed  that  the  water  has  at  other  times  been  six  yards  higher  than 
at  present. 

"  The  tunnel  or  passage  down  was  somewhat  oblique,  very  ragged 
and  rocky ;  in  some  places  it  was  two  yards  wide,  and  in  some  three 
or  four,  but  nothing  observable  therein,  save  here  and  there  some  of 
that  spar,  which  usually  attends  the  mines  of  lead-ore.  In  the  way, 
thirty  yards  down,  there  runs  in,  southward,  a  passage  of  twenty- 
nine  yards  in  length,  parallel  to  the  superficies  above;  it  was  two 
and  three  yards  high^  and  commonly  as  broad,  and  alike  rocky  as 
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tke  tannel,  with  some  appearances  of  spar^  bat  nothing  else  in  it  ex* 
ccpt  a  few  bats. 

**  The  cavity  below  was  in  like  manner  rocky*  and  very  irregular ; 
the  candles  and  torches  burnt  clear,  so  as  to  discover  the  whole  ex- 
tent  thereof;  nor  was  the  air  any  thing  offensivet  The  three  men 
that  weiit  down  the  first  day  staid  below  two  hours  and  a  half.  The 
next  day  the  captain  went  down  with  seven  or  eight  men>  who  staid 
below  for  an  hour,  and  observed  all  things. 

**  The  bottom  of  this  hole,  where  the  land-waters  gather,  is  fbrty- 
nine  yards  down  from  the  superficies  of  die  earth,  and  by  good  cfal- 
culatiom  the  same  bottom  is  twenty  yards  above  the  highest  rising  of 
the  Severn,  and  lies  into  the  land  about  three  miles  distant  from  it/' 

[Phil.  Trans,  abr.  Vol  II.  1682-3.] 

SECTION    V. 

(Jatem  of  Dunmow-Park,  near  Kiikenny  in  Ireland. 
By  Mr.  Adam  Walker. 
This  cavern  is  situated  in  a  fine  plain,  rising  indeed  here  and 
there  into  small  bills.  The  country  all  around  abound!  with  lime- 
stone, and  quarries  of  beautiful  black  marble,  variegated  with  white 
sheUs.  Dififerent  from  those  of  Derbyshire  and  Mendip,  this  cave 
descends  perpendicularly  thirty  yards,  from  the  top  of  a  small  hill, 
through  an  opening;  forty  yards  in  diameter.  The  sides  of  this  pit 
are  lime-stone  rock,  whose  chinks  nourish  various  shrubs  and  trees, 
down  which  the  inspector  must  descend  with  great  caution.  In  this 
descent  he  is  amused  with  flights  of  wild  pigeons,  and  jackdaws 
from  the  cave  below.  When  he  reaches  the  bottom,  he  sees  one 
side  of  this  pit  supported  by  a  natural  arch  of  rock,  above  twenty- 
five  yards  wide,  under  which  he  goes  horizontally,  and  sees  two 
iiubterraneous  openings  to  the  right  and  lefl.  If  he  turns  to  the 
right,  he  makes  his  way  over  rocks  and  stones,  coated  with  spar  in 
the  most  whimsical  shapes,  and  formed  from  the  dropping  roof, 
just  as  the  dripping  of  a  candle  would  cover  a  pebble.  These  knobs 
take  a  fine  polish,  are  transparent,  and  variegated  with  the  wildest 
assemblage  of  colouring.  The  Earl  of  Wandesford  had  one  of  them 
town  into  a  slab,  and  it  is  as  beautiful  as  a  moco.  When  these  pe- 
trifactions are  tried  with  an  acid,  the  effervescence  is  excessively 
strong ;  and  as  the  earth  all  round  is  calcareous,  and  the  stones  lime- 
stone, probaUy  the  icicle  figures  depending  from  the  roof,  aad 
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Aese  knobt,  are  thus  formed.  The  rains  that  fall  on  the  hil(  over 
this  cavern,  oozing  through  an  okery  calcareous  earth,  and  the  lime- 
stone roof,  imbibe  or  dissolve  their  fine  particles  in  their  descent ; 
and  at  this  mixture  can  only  filter  through  the  rock  exceedingly 
tftour,  the  water  hanging  on  the  roof  is  soon  dissolved  by  the  air, 
tnd  the  stony  particles  are  left  behind.  Hence  are  formed  the 
icieie-shaped  cones  that  hang  from  the  roof ;  these  growing  perpe- 
tually longer,  have,  in  many  parts  of  the  cave,  met  the  knobs  from 
the  bottom,  and  formed  a  number  of  fantastic  appearances,  like  the 
pillars  of  a  Gothic  cathedral,  organs,  crosses,  &c.  When  the  rain 
.  filters  pretty  fast  through  the  roof,  it  falls  on  the  rocks  below,  and 
grows  there  into  knobs  and  cones,  whose  vertex  points  to  those  that 
impend  from  the  roof. 

A  spectator,  viewing  these,  cannot  but  conceive  himself  in  the 
mouth  of  a  huge  wild  beast,  with  ten  thousand  teeth  above  his  head, 
and  as  many  under  his  feet.  The  seene  is  indeed  both  pleasing  and 
awful ;  the  candles  burning  dim,  from  the  moisture  in  t(ie  air,  just 
served  to  shew  a  spangled  roof  perpetually  varnisbtd  with  water,  in 
some  places  upwards  of  twenty  yards  high ;  in  other  places  they 
crawled  on  all-fours,  through  cells  that  will  admit  only  one  at  a  time. 
After  having  scrambled  about  five  hundred  yards  into  this  right-hand 
part  of  the  cave,  they  returned  to  day-light,  and  then  proceeded 
to  view  the  left-hand  part.  Here  were  many  difierent  branches  of 
the  cavern ;  they  tied  one  ball  of  packthread  to  another,  as  they 
went  forward,  thai  they  might  more  easily  find  their  way  back. 
This  branch  is  not  so  horizontal  as  the  other ;  it  declines  down- 
wards, and  the  openings  in  it  are  vastly  wider,  some  being  at  least 
one  hundred  yards  Wide,  and  above  fifty  high.  A  small  rill  accom- 
panied them,  which,  by  its  different  falls,  formed  a  sort  of  rude 
harmony,  well  suited  to  the  place.  In  a  standing  part  of  this  brook, 
and  near  a  quarter  of  a  mile  from  the  entrance,  they  foiind  the  bones 
of  a  hundred  at  least  of  the  human  race ;  some  were  very  large, 
but  when  taken  out  of  the  water  they  crumbled  away.  As  they 
th\Ad  find  nothing  like  an  inscription,  or  eiirth  fdr  a  burying  place, 
they  conjectured  that  some  of  the  civif  wars,  perhaps  that  of  1641, 
might  have  driven  the  owners  of  these  bones  into  this  place.  The 
tradition  of  the  neighbourhood  threw  no  light  upon  it. 
>  ^any  of  the  rocks,  on  the  roof  and  sides  ef  this  cavern,  are  Mack 
marble,  full  of  white  spots  of  a  ihett-like  figure ;  and  the  whole 
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neighbourhood  is  full  of  quarries  of  this  beautiful  stone*  whick 
takes  a  fine  polish,  and  is  used  through  the  three  kingdoms  for  slabs* 
chinney  pieces,  &c.  In  some  deep  and  wet  parts  of  these  quarriea^ 
this  elegant  fossil  is  seen  in  the  first  stages  of  iU  formation ;  the  shells 
are  real,  but  so  softened  by  time  and  their  moist  situation,  as  to  be 
susceptible  of  receiving  the  stony  particles  into  their  pores,  by  ijrhose 
cohesive  quality,  they  in  time  become  those  hard  white  curb  that 
give  value  to  the  marble :  and  it  is  very  remarkable,  and  a  proof 
that  these  white  spoU  have  been .  real  shells,  and  thus  formed,  that 
the  longer  a  chimney-piece  or  slab  is  used,  the  more  of  those  spota 
ripen  into  vi^w. 

[PhiL  Tram.  abr.  Vol.  XIII.  1773.] 

SECTION    VI. 

Cave  of  Fingai. 

This  is  the  most  extraordinary  feature  of  the  most  extraordinary 
island  of  the  Hebrides,  the  whole  of  it  constituting  one  of  the  most 
singular  and  romantic  spots  in  the  world.  By  far  the  best  des«^ 
criptidn  we  have  received  of  it  has  been  from  the  pen  of  Sir  Joseph 
Banks,  which  we  shall  copy,  unabridged,  into  the  present  section* 

''  In  the  sound  of  Mull  we  came  to  anchor,  on  the  Morven  side* 
opposite  to  a  gentleman's  house,  called  Drumnen ;  the  owner  of  it, 
Mr.  Macleane,  having  found  out  who  we  were,  very  oordtally  asked 
us  ashore ;  we  accepted  his  invitation,  and  arrived  at  his  houses 
where  we  met  an  English  gentleman,  Mr.  Leach*,  who  no  sooner 
saw  us  than  he  told  us,  that  about  nine  leagues  from  us  was  an  island 
where  he  believed  no  one  even  in  the  Highlands  had  beenf,  on  which 
were  pillars  like  those  of  the  Giants'  Causeway:  this  was  a  great 
olject  to  me,  who  had  wished  to  have  seen  the  causeway  itself,  would 
time  have  allowed ;  I  therefore  resolved  to  proceed  directly,  espe^ 
cially  as  H  was  just  in  the  way  to  the  Columb-kill ;  accordingly. 


*  ^  I  csnoet  bat  express  the  obligatUms  I  have  to  this  genteMii  lor  his  very 
kind  inteotioos  of  informuig  me  of  this  laatehless  cariosity ;  for  l  am  informed 
that  he  porsoed  me  in  a  hoat  for  two  miles,  to  aeqoaint  me  with  what  he  had  ob- 
served ;  bot,  ODfortonately  for  me,  we  oat«ailed  his  liberal  iateotioD." 

t  **  When  I  by  in  the  soand  o^Jott^  two  gentlemen,  hom  the  isle  of  Mall| 
and  whose  settiements  ware  there,  seemed  to  know  nothlDg  of  this  phioe^  at 
least  they  never  meUkMied  it  as  any  thing  wondarfol." 
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baTing  put  up  two  days  provisions,  and  my  little  tent,  we  put  ofFin  the 
boat  about  one  o'clock  for  our  intended  voyage,  having  ordered  the 
flhip  to  wait  for  us  in  Tobirmore,  a  very  fine  harbour  on  the  Mull  side. 

*'  At  nine  o'clock,  af^er  a  tedious  passage,  having  had  not  a  breath 
of  wind,  we  arrived,  under  the  direction  of  Mr.  Macleane's  son  and 
Mr.  Leach.  It  was  too  d»rk  to  see  any  thing,  so  we  carried  our  tent 
and  baggage  near  the  only  house  upon  the  island,  and  began  to  cook 
our  suppers,  in  order  to  be  prepared  for  the  earliest  dawn,  to  enjoy 
that  which  from  the  conversation  of  the  gentlemen  we  had  now 
raised  the  highest  expectations  of. 

The  impatience  which  every  body  felt  to  see  the  wonders  we  had 
heard  so  largely  described,  prevented  ^ur  morning's  rest ;  every  one 
was  up  and  in  motion  before  the  break  of  day,  and  with  the  first 
light  arrived  %t  the  south-west  part  of  the  island,  the  seat  of  the  most 
remarkable  pillars ;  where  we  no  sooner  arrived  than  we  were  struck 
with  a  scene  ifi  magnificence  which  exceeded  our  expectations, 
though  formed,  as  we  thought,  upon  the  most  sanguine  foundations ; 
the  whole  bf  thai  end  of  the  island  supported  by  ranges  of  natural 
pillars,  mostly  above  fifty  feet  high,  standing  in  natural  colonnades, 
according  as  the  bays  or  points  of  land  formed  themselves  upon  a 
firoi  basis  of  solid  unformed  rock,  above  these,  the  stratum  which 
reaches  to  the  soil  or  surface  of  the  island,  varied  in  thickness  as  the 
island  itself  formed  into  hills  or  valleys ;  each  hill,  which  hung  over 
the  columns  below,  forming  an  ample  pediment ;  some  of  these 
above  sixty  feet  in  thickness,  from  the  base  to  the  point,  formed  by 
the  sloping  of  the  hill  on  each  side,  almost  into  the  shape  of  those 
used  in  architecture. 

Compared  to  this  what  are  the  cathedrals  or  the  palaces  built 
by  men !  mere  models  or  playthings,  imitations  as  diminutive  as  his 
works  will  always  be  when  compared  to  those  of  nature.  Where  is 
now  the  boast  of  the  architect !  regmkriiy,  the  only  part  in  which 
be  fflincied  himself  to  exceed  \A%  mistress.  Nature,  is  here  found  in 
her  possession,  and  here  it  has  been  for  ages  uodespribed*.    Is  not 


*  Staffii  is  taken  notice  of  by  Bacliamin,  bat.  io  the  sligbtest  maiuier ;  and 
among  the  tbonsandt  wlio  \w^.t  aavigated  these  leiu,  no^*^l!9f  paid  the  least 
attention  to  its  gra^  and  striking  cbaracteristir,  till  tbe^psetfijit  writer. 

This  islaod  is  the  property  of  Mr.  Lauchfain  Mac  Qoaire,  of  tJlva,  and  is  iiow 
to  be  disposed  of.  -  ^ 

VOL.  II.  H 
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this  the  school  where  the  art  was  orig'mally  studied,  aod  what  has 
been  added  to  this  by  the  whole  Grecian  school  ?  a  capital  to  orna- 
ment the  column  of  nature^  of  which  they  could  execute  only  a  model ; 
and  for  that  very  capital  they  were  obliged  to  a  bush  of  Acanthus. 
How  amply  does  nature  repay  those  who  study  her  wonderful  works ! 

With  our  minds  full  of  such  reflections  we  proceeded  along  the 
shore,  treading  upon  another  Giant's  Causeway,  every  stone  being 
regularly  formed  into  a  certain  number  of  sides  and  angles,  till  in  a 
short  time  we  arrived  at  the  mouth  of  a  cave,  the  most  magnificent, 
I  suppose,  that  has  ever  been  described  by  travellers. 

The  mind  can  hardly  form  an  idea  more  magnificent  than  such 
a  space,  supported  on  each  side  by  ranges  of  columns ;  and  roofed 
by  the  bottoms  of  those,  which  have  been  broke  off  in  order  to  form 
it ;  between  the  angles  of  which  a  yellow  stalagmitic  matter  has 
exuded,  which  serves  to  define  the  angles  precisely ;  and  at  the  same 
time  vary  the  colour  with  a  great  deal  of  elegance,  and  to  render  it 
still  more  agreeable,  the  whole  is  lighted  from  without ;  so  that  the 
farthest  extremity  Js  very  plainly  seen  from  without,  and  the  air 
iivithin,  being  agitated  by  the  flux  and  reflux  of  the  tides,  is  perfectly 
dry  and  wholesome,  free  entirely  from  the  damp  vapours  with  which 
natural  caverns  in  general  abound. 

We  asked  the  name  of  it.  Said  our  guide.  The  cave  of  Fhinn. 
What  is  Fhinn  ?  said  we.  Fhinn  Mac  Coul,  whom  the  translator  of 
Ossian's  works  has  called  Fingal.  How  fortunate  that  in  this  cave 
we  should  meet  with  the  remembrance  of  that  chief,  whose  existence, 
as  well  as  that  of  the  whole  epic  poem,  is  almost  doubted  in  England. 

Enough  for  the  beauties  of  Staffa;-!  shall  now  proceed  to  de- 
scribe it  and  its  productions  more  philosophically. 

The  little  island  of  Staffa  lies  on  the  west  coast  of  Mull,  about 
three  leagues  north*east  from  Jona,  or  the  Columb-kill ;  its  greatest 
lengtb  is  about  an  English  mile,  and  its  breadth  about  half  a  one. 
On  the  west  side  of  the  isle  is  a  small  bay,  where  boats  generally  land ; 
a  little  to  the  southward  of  which  the  first  appearance  of  pillars  is 
to  be  observed  ;  they  are  small,  and  instead  of  being  placed  upright, 
lie  down  on  their  sides,  each  forming  a  segment  of  a  circle ;  from 
thence  you  pB»  a  small  cave,  above  which,  the  pillars,  now  grown 
a  little  larger,  are  inclining  in  all  directions :  in  one  place  in  particular 
a  small  mass  of  them  very  much  resembles  the  ribs  of  a  ship* ;  from 

*  The  Giant's  Canseway  has  its  bending  pillars;  bat  I  imagine  them  to  be 
very  different  from  these.    Those  I  saw  were  erect,  and  ran  along  the  face  of  a 
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hence,  having  pasted  the  cave,  which,  if  it  is  not  low  water,  you  muftt 
do  in  a  boat,  you  come  to  the  first  ranges  of  pillars,  which  are  still 
not  above  half  as  large  as  those  a  little  beyond.  Over  against  this 
place  is  a  small  island,  called  in  Erse,  Boo-sha-la,  or  more  properly, 
Buacha-ille,  or  the  herdsman,  separated  from  the  main  by  a  chan- 
nel not  many  fathoms  wide ;  this  whole  island  is  composed  of  pillars 
without  any  stratum  above  them  ;  they  are  still  small,  but  by  much 
the  neatest  foriHed  of  any  about  the  place. 

The  first  division  of  the  island,  for  at  high  water  it  is  divided 
into  two,  DEiakes  a  kind  of  a  cone,  the  pillars  converging  together 
towards  the  centre ;  on  the  other,  they  are  in  general  laid  down  flat, 
and  in  the  front  next  to  the  main,  you  see  how  beautifully  they  are 
packed  together,  their  ends  coming  out  square  with  the  bank  which 
they  fonn  :  all  these  have  their  transverse  sections  exact,  and  their 
sarlieu^  smooth,  which  is  by  no  means  the  case  with  the  large  ones, 
which  are  cracked  in  all  directions.  I  much  question,  however,  if  any 
one  of  this  whole  island  of  Buacha-iHe  is  two  feet  in  diameter. 

The  main  island  opposed  to  Boo-sha-la  and  farther  towards  the 
nortb*west  is  supported  by  ranges  of  pillars  pretty  erect,  and,  though 
not  tall,  (as  they  are  not  nncovered  to  the  base,) of  large  diameters ; 
and  at  their  feet  is  an  irregular  pavement  made  by  the  upper  sides 
of  such  as  have  been  broken  off,  which  extends  as  far  under  water 
as  the  eye  can  reach.  Here  the  forms  of  the  pillars  are  apparent : 
these  are  of  three,  four,  five,  six,  and  seven  sides,  but  the  numbers 
of  five  and  six  are  by  much  the  most  prevalent.  The  largest  I  mea- 
sured was  of  seven  ;  it  was  four  feet  five  inches  in  diameter.  I  shall 
give  the  measurement  of  its  sides  and  those  of  some  other  form, 
which  I  met  with. 

No.  1. 4  sides,  diam.  1  ft.  5  in.  No.  3.  5  sides,  diam.  2  ft.  10  in. 
Ft.  In. 
Side  1.  1    5 

2.  I     I 

3.  1     6 

4.  1     1 


bigb  cliff,  bent  strangely  id  their  middle,  as  if  imable,  at  their  original  forma* 
tion,  while  in  a  soft  state,  to  support  the  mass  of  iocombeot  earth  that  profited 
on  them. 


Ft.  In. 

Side  1. 

10 

2. 

10 

3. 

5 

4. 

»_ 

n 

5. 

8 
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No.  3.  6  tides,  diam.  3  ft.  6  in.  Ko.  4.  7  tides,  diam.  4  ft.  5  in. 

Ft  In.  Ft.  In. 

Side  1.  0  10  Side  1.  2  10 

2.  2    3  2.  3    4 

3.  2    2  3.  1  10 

4.  I  II  4.  2    0 

5.  2    2  5.  I     I 

6.  2    9  6.  1     6 

7.  I  3 
The  tttr&cea  of  tliete  large  pillars  iir  general  are  rough  and  un- 
even, full' of  dracks  ip  all  directions:  the  transverse  figures  in  the 
uprigfat^nefs'  never  ftiil  to  run  in  their  true  directions ;  the  sur&oes 
upon  whicb  we  walked  were  often  flat,  having  neither  concavity  nor 
confexity ;  the  larger  number/ however,  were  concave,  Uiough  some 
were  very  evidently  convex ;  in  some  places  the  interstices  within  the 
perpendicular  figures  were  filled  dp  with  a  yellow  spar ;-  in  one  place 
a  Vein  passed  in  among  the  mass  of  pillars;  carrying  here  and  there 
small  threads  of  spar.  Thodgh  &ey  were  broken  and  crack^ 
through  and  through  in  dl  directions,-  yet  their  perpendicular  figures 
might  easily  be  traced;  firom  whence  it  is  easy  to  infer,  that  what- 
ever the  accidetit  might  have  been  that  cavsed-  the  dislocation,  it 
happened  after  the  fortnation  of  the  pillart; 

From  hence,  proceeding  along  shore,  you  arrivic  atFingarsCave; 
its  dimensions,  though  I  have  given,  I  shall  here  again  repeat  in  the 
form  of  a  table: 

Length  of  ^he  cave  from  the  rock  without 

from  the  pitch  of  the  arch 
Breadth  of  ditto  at  the  mouth        ... 

at  the  farther  ^nd 
Height  of  the  arch  at  the  mouth     - 

at  the  end 
Height  of  ah  6utside  pillar     •        •        .        j 
of  one  at  ihe  N.  W,  comer  -        -        - 
Depth  of  wat^  at  the  mouth  .        .        - 

at  the  bottom  .        •        - 

The  cave  runs  into  the  rock  in  the  direction  of  N.  R  by  £; 
the  compass. 
iWeeding  farther  to  the  N«  W.  you  meet  ^ith  th«  bighesC 


Ft. 

Id. 

371 

6 

350 

0 

5S 

7 

90 

0 

117 

6 

70 

0 

39 

6 

54 

0 

18 

or 

9 

0" 

l>yE; 

by 
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ranges  of  pillars,  the  magnificent  appearance  of  which  is  past  all 
description :  here  they  are  hare  to  their  very  basis,  and  the  stratum 
helow  them  is  also  visible ;  in  a  short  time  it  rises  many  feet  above 
the  water,  and  gives  an  opportunity  of  examining  its  quality.  Its 
surface  is  rough,  and  has  often  large  lumps  of  stone  «tieking  in  it,  as 
if  half  immersed  ;  itself,  when  broken,  is  composed  of  a  thousand 
heterogeneous,  parts,  which  together  have  very  much  the  appear^ 
ance  oif  a  lava ;  and  the  more  so,  <as  many  of  the  lumps  appear  to 
t>e  of  ^he  very  same  stone  of  which  the  pillars  are  formed ;  this 
whole  jitratum  lies  in  an  inclined  position,  dipping  gradually  to- 
wards the  S.  £•  As  hereabouts  is  the  situation  of  the  highest  pillars, 
I  shall  mention  my  measurements  of  them,  and  the  different  strata 
in  this  place,  premising  that  the  measuremenu  wcire  made  with  a 
line,  held  in  the  hand  of  a  person  who  stood  at  the  ^p  of  the  clifiT, 
and  reaching  to  the  bottom,  to  the  lower  end  of  which  was  tied  a 
white  mark,  which  was  observed  by  one  who  staid  below  for  the 
purpose ;  when  this  mark  was  set-off  from  the  water,  the  person 
below  noted  it  down,  and  made  signal  to  him  above,  who  made 
then  a  mark  in  his  rope :  whenever  this  mark  passed  a  notable  place, 
the  same  signal  was  made,  and  the  name  of  the  place  noted  ddwn 
as  before ;  the  line  being  all  hauled  up,  and  the  distances  between 
the  marks  measured  and  noted  down,  gave,  when  compared  with 
4he  book  kept  below,  the  distances,  as  for  instance  in  the  cave  : 

No.  1.  in  the 'book  below,  was  called  from  the  water  to  the 
foot  of  the  first  pillar,  in  the  book  above ;  No.  1.  gave  36  feet  8 
inches,  the  highest  of  that  ascent,  which  was  composed  of  broken 
pillars. 

No.  1.  Pillar  at  the  west  comer  of  Fingal's  cave : 

Ft.    In. 
1.  Prom  the  water  to  the  foot  of  the  pillar  -        -        13    10 

8.  Height  of  the  pillar  37      3 

3.  Stratum  above  the  pillar        .....        66      9 

No.  9.  I^ngaVs  cave : 

1.  From  the  water  to  the  foot  of  the  pillar  I        -  36  8 

3.  Height  of  the  pillar 39  6 

3.  From  the  top  of  the  pillar  to  the  top  of  the  arch      •  3}  4 

4.  Thickness  of  the  stratum  above      *-        -        *        -  34  4 
By  adding  together  the  three  first  measurements,  we 

got  the  height  of  the  arch  from  the  water   .*        -      117      6 
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N<K  3.  Corner  pittar  to  the  westward  of  Fingal's  cave : 

Ft.  In. 
Stratum  below  the  pillar  of  lava-like  matter  -  -  110 
Length  of  pillar  ..-.---  54  0 
Stratum  above  the  pillar    -        -        -        ---        -        616 

No.  4.  Another  pillar  to  the  Westward : 
Stratum  bebw  the  pillar    .        -        •        -        -        -        17       1 
Height  of  the  pillar  ......500 

Stratum  above  .......511 

No.  5.  Another  pillar  farther  to  the  westward : 

Stratum  below  the  pillar   -        -        -        •-        -  19  8 

Height  of  the  pillar  -        •        •        -        -        -  55  1 

Stratum  above  ...---.  54  7 

The  stratum  above  the  pillars,  which  is  here  mentioned,  is 
uniformly  the  same,  consisting  of  numberless  small  pillars,  bending 
and  inclining  in  all  directions,  sometimes  so  irregularly,  that  the 
stones  can  only  be  said  to  have  an  inclination  to  assume  a  columnar 
form  ;  in  others  more  regular,  but  never  breaking  into,  or  disturb- 
ing the  stratum  of  large  pillars,  whoae  tops  keep  every  where  an 
uniform  and  regular  line. 

Proceeding  now  along  shore  round  the  north  end  of  the  island, 
you  arrive  at  Oua-na-scarve,  or  the  Corvorant'»  Cave:  here  the 
stratum  under  the  pillars  is  lifted  up  very  high ;  the  pillars  above  it 
are  considerably  less  than  those  at  the  N.  W.  end  of  the  island,  but 
still  very  considerable.  Beyond  is  a  bay,  which  cuts  deep  into  th^ 
island,  rendering  it  in  that  place  not  more  than  a  quarter  of  a  mile 
over.  Oh  the  sides  of  this  bay,  especially  beyond  a  little  valley, 
which  almost  cuts  the  island  into  two,  are  two  stages  of  pillars,  but 
small ;  however,  having  a  stratum  between  them  exactly  the  same 
as  that  above  them,  formed  of  innumerable  little  pillars,  shaken  out 
of  their  places,  and  leaning  in  all  directions. 
'  Having  passed  /this  bay,  the  pillars  totally  cease ;  the  rock  is 
of  a  dark  brown  stone,  and  no  signs  of  regularity  occur  till  you 
have  passed  round  the  S.  £.  end  of  the  island,  (a  space  almost  at 
large  as  that  occupied  by  the  pillars,  which  you  meet  again  on  the 
west  side,  beginning  to  form  themselves  irregularly,  as  if  the  stratum 
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bad  an  incHnation  to  that  fbrm^  and  soon  arrive  at  the  bending 
piUars  where  I  began. 

The  stone  of  which  the  pillars  are  formed  is  a  coarse  kind  of 
basaltes^  rerj  much  resembling  the  Giant's  Causeway  in  Ireland, 
though  none  of  them  are  near  so  neat  as  the  specimens  of  the 
latter^  which  I  have  seen  at  the  British  Museum  ;  owing  chiefly  to 
the  colour,  which  in  ours  is  a  dirty  brown,  in  the  Irish  a  fine  black  : 
indeed  the  whole  production  seems  very  much  to  resemble  the 
<Siant's  Causeway  ;  with  ^hich  I  should  willingly  compare  it,  had  I 
any  account  of  the  former  before  me*. 


SECTION    VII. 

Grotta  dd  Cane\. 

There  is  no  person  conversant  with  literature  who  does  not  know 
that  this  name  has  been  given  to  a  small  cavern  between  Naples 
and  Pozzuolo,  because  if  a  dog  be  brought  into  it,  and  his  nose  held 
to  the  ground,  be  soon  begins  to  breathe  with  difficulty,  and  loses 
all  sense,  and  even  life,  if  he  be  not  speedily  removed  into  the  open 
and  purer  air.  This  grotto,  though  so  celebrated  both  in  ancient 
and  modem  times,  in  fact  shares  its  fame  with  several  other  places 
which  are  endowed  with  the  same  deleterious  quality  ;  as  it  is  only 
one  of  the  almost  innumerable  pestiferous  vapours  in  different  parts 
of  the  world,  especially  in  volcanic  countries,  which  are  quickly 
fatal  both  to  brute  animals  and  man,  though  they  do  not  o^er  to  the 
eye  the  slightest  indication  of  their  presence.  They  have  been 
mentioned  by  a  numerous  list  of  writers,  whom  I  might  cite,  were  I 
disposed  to  make  an  unseasonable  parade  of  my  reading.  It  is  to  be 
remarked  that  the  greater  part  of  these  vapours  are  only  temporary^ 
whereas  that  of  the  Grotta  del  Cane  is  perpetual,  and  seems  to  have 
produced  its  deadly  effects  in  the  time  of  Pliny.  A  man  standing 
erect  suffers  nothing  from  it ;  as  the  mephitic  vapour  rises  only  to  a 

*  Stflffii  is  a  genuiDe  mass  of  basaltes,  or  Giant's  Caoseway ;  bat  in  most  re- 
speets  Boperior  to  the  Irish  in  graodeor.  The  name  u  Norwegian ;  and  most  pro- 
perty bestowed  on  aeconnt  of  its  singolar  stmctnre ;  Staffii  being  derived  from 
Staf,  a  staff,  prop,  or,  figuratively,  a  eolomn. 

t  For  the  Grotto  di  Posilipo,  which  is  an  artificial  excavation,  see  Part  III. 
of  this  work. 


Digitized  by 


Google 


104  CAVBRifi,   0R0TT09|   ANP    BXCAVATIOT^^* 

imall  height  from  the  groQDd ;  I,  therefore,  entered  it  without  dan- 
ger; but^  notwithstanding  the  most  attentive  obseryation  I  cpuld 
make,  I  could  not  perceive  the  smalleftt  visible  exhalation. 

It  therefore  appeared  to  me  that  M.  Ferber  must  have  been  mis- 
taken^when  he  says,  "the  killing  damps  rise  from  the  ground, 
about  a  palm  above  the  floor,  move  along  it  as  a  white  smoke,  and 
spread  through  the  door  in  the  open  atr.*"'  But,  a^  it  has  already 
been  observed  that  the  smoke  of  a  torch  extinguished  in  the  vapour 
sinks  downwards,  assumes  a  whitish  colour,  and  goes  out  at  the 
>bottom  of  the  door ;  it  appears  probable  that  this  occasioned  his 
mistake,  especially  as  he  mentions  the  experiment  of  the  extinguish- 
ed torch  in  the  same  place. 

As  little  can  I  agree  with  him  that  the  mischievous  effects  of  this 
vapour  are  the  consequence  of  the  air  beipg  deprived  of  its  elasti- 
cityt;  since  it  has  been  demonstrated  that  they  are  to  be  attri-^ 
buted  to  the  carbonic-acid  gas,  as  was  first  proved  by  M.  Adolpbus 
Murray.  As  we  know,  likewise,  that  a  candle  being  extinguished 
in  this  gas,  the  fumes  which  proceed  froa\  it  mi^  more  readily  with 
the  gas  than  with  the  atmospheric  air ;  we  perceive  why  the  smoke 
of  a  tofch  which  ceases  to  burn  in  the  Orotta  del  Cane,  sinks  where 
the  pestiferous  vapour  is  strongest,  and,  passing  along  the  ground, 
goes  out  at  the  lower  part  of  the  door. 

The  person  who  is  the  keeper,  or  guide,  at  the  grotto,  and  who 
shews  to  strangers  the  experiment  of  the  dog  for  a  gratuity,  when 
the  animal  is  panting,  and  half  dead,  takes  him  into  the  open  air, 
and  afterwards  throws  him  into  the  neighbouring  lake  of  Agnano ; 
insinuating  that  this  short  immersion  into  the  water  is  necessary  com- 
pletely to  restore  him.  M.  Ferber  relates  this  fact,  and  shews  that 
he  believed  all  that  was  told  him  concerning  it.  The  truth  how- 
ever is,  that  the  plunging  the  dog  into  the  lake  is  a  mere  ^rick,  to 
render  the  experiment  more  specious,  and  obtain  money  from  the 
credulous,  as  the  atmospheric  air  alone  is  sufficient  to  restore  the  ani- 
mal to  life. 

Tlie  experiments  made  by  M .  Murray,  to  ascertain  the  nature  of 
this  mephitic  vapour,  have  discovered  to  us  what  was  before  un- 

*  Ferbeea  Tfavels  tliroagh  luly,  p.  146,  of  the  Englisb  traiislati<nL 
t  Ferbefs  Travels. 
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kaowp,  and  we  owe  to  him  every  grateful  acknowledgment.  They 
hfiye  not,  however,  explained  every  thing  we  coold  with  to  learn  re« 
lative  to  this  cavern.  Whoever  is  versed  in  the  knowledge  of  nature, 
and  acquainted^  in  any  degree,  with  the  difficult  art  of  making  ex- 
periments, must  be  convinced  what  a  number  of  these  might  be 
made  in  \t,  which  would  greatly  tend  to  throw  new  light  on  phy* 
siology  and  physics.  I  conceived  a  strong  desire  to  attempt  seve- 
ral, and  communicated  my  intention  to  the  Abbe  Breislak,  who  ac- 
companied me  to  the  Grotta  del  Cane.  We  agreed  to  divide  them 
between  us,  that  I  should  apply  myself  to  the  physiological,  or  those 
which  had  for  their  object  living  beings,  and  he  bestow  his  attention 
to  the  physical.  As  I  was  on  the  point  of  setting  out  for  Sicily,  I 
resolved  to  carry  this  plan  into  execution  on  my  return  to  Naples. 
But  Mount  Etna  and  the  Lipari  isles  detained  me  a  long  time ;  and 
whep  I  returned  I  had  scarcely  time  to  visit  Vesuvius,  being  obliged 
to  repair  almost  immediately  to  Padua,  to  begin  my  public  lectures 
in  |<fatural  History.  My  friend,  the  Abbe,  however,  who  resides 
constantly  near  Solfatara,  in  consequence  of  his  superintendence  of 
the  works  there,  proceeded,  after  my  departure,  to  fplfil  the  task  I 
had  assigned  him,  and  communicated  to  me  the  result  of  his  expe- 
riments in  a  letter,  which,  with  bis  consent,  I  here  publish,  as  I  am 
convinced  that  it  will  be  highly  gratifying  to  my  readers. 

"  Naples,  November  90, 1790. 

"  EBSFKCTABLX  PtlEND, 

**  When  you  visited  this  city,  two  years  ago,  to  make  observations 
on  the  Phlegrean  Fields,  you  did  me  the  honour  to  propose  to  me 
to  assist  you  in  making  a  regular  series  of  experiments  on  the  cele- 
brated mephitic  vapour  of  the  Grotta  del  Cane.  You  may  remem^ 
her  that  we  agreed  to  divide  between  us  the  objects  to  be  examined. 
You  proposed  t^  inquire  in  iwhat  manner  th/e  exhalation  acts  on  the 
animal  economy,  so  as  first  to  suspend  its  functions,  and  at  last 
totally  destroy  them,  unless  the  nieans  of  restoration  are  speedily 
applied.  This  problem,  Uiough  considered  by  many,  has  never 
been  investigated  with  that  precision  and  accuracy  which  it  de- 
serves, nor  have  experiments  been  suffijciently  multiplied  and  diver- 
sified to  establish  a  general  law.  From  you  I  expected  that  it 
would  }kwe  received  new  light,  accustomed  as  you  are  to  develope 
the  most  complicated  arcana  of  nature.    In  the  experimenU  to  be 
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mz^,  you  reserved  to  yourself  the  pbysiologieal,  leaving  to  mc  the 
physico-chemical.  Your  journey  into  Sicily,  and  your  hasty  return 
f  P^ua>  to  exercise  the  duties  of  your  professorship,  rendered  it 
impossible  at  that  time  for  you  to  execute  your  part  of  the  plan.  I 
have  not  dared  to  treat  a  subject  reserved  for 'you,  but  I  hope  that 
some  other,  to  me  fortunate,  combination  of  circumstances  may  ouce 
more  bring  you  back  to  Naples,  and  afford  you  an  opportunity  to 
prosecute  these  inquiries,  together  with  others  analogous  to  them. 
In  the  mean  time,  in  some  excursions  which  I  have  made  to  the  lake 
Agnano,  I  have  examined,  with  the  utmost  attention,  this  little 
grotto ;  and  have  made  several  experiments,  by  the  detail  of  which 
I  doubt  not  but  you  will  be  gratified.  The  subject,  it  is  true,  has 
been  repeatedly  examined  by  many  naturalists,  both  natives  of  Italy 
and  foreigners ;  but  their  success  has  not  been  sufficient  to  preclude 
every  new  experiment. 

'*  The  mephitic  vapour,  as  you  well  know,'  occupies  the  floor  of 
a  small  grotto  near  the  lake  Agnano,  a  place  highly  interesting  to 
naturalists  from  the  phenomena  its  environs  present,  and  the  hills 
within  which  it  is  included^  This  grotto  is  situated  on  the  south* 
east  side  of  the  fake,  at  a  little  distance  from  it.  Its  length  is  about 
twelve  feet,  and  its  breadth  from  four  to  five.  It  appears  to  have 
been  originally  a  small  excavation,  made  for  tlie  purpose  of  obtain- 
ing puzzolana.  In  the  sides  of  the  grotto,  among  tiie  earthy  volcanic 
matters,  are  found  pieces  of  lava,  of  the  same  kind  with  those  we 
meet  with  scattered  near  the  lake.  I  examined  some  of  them,  and 
found  them  a  compact  lava,  of  a  deep  grey  colour,  interspersed  with 
small  hexaedrous  prisms  of  mica.  They  are  of  an  earthy^grain,  a 
micaceous  consistence,  and  have  a  sensible  effect  on  the  magnet. 
Particles  of  feltspar  are  rarely  found  inlthem,  and  we  meet  with  no 
specimens  which  contain  shoerls.  I  am  persuaded  that  were  new 
excavations  made  in  the  vicinity  of  the  grotto,  at  a  level  with  its 
floor,  or  a  little  lower,  the  same  mephitic  vapour  would  be  found, 
and  it  certainly  would  be  curious  to  ascertain  the  limits  of  its  ex- 
tent. It  would  likewise  be  extremely  advantageous  fbr  physical 
observationfl^  were  the  grotto  somewhat  enlarged,  and  its  floor  re- 
duced to  a  level  horizontal  plain,  by  lowering  it  two  or  direc  feet, 
and  surrounding  it  by  a  low  wall,  with  steps  at  the  entrance.  In  its 
present  state,  it  is  extremely  inconvenient  for  experiments,  and  the 
inclfnation  of  the  ground  towards  the  door  causes  a  great  part  of  the 
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Vapoar,  firom  the  effisct  of  itis  specific  gravity,  to  mak^  H»  way  out 
dose  to  the  ground.  When  1  consMer  the  narrow  Hmiti  of  this 
frface,  and  the  small  quantity  of  the  vapour  which  has  rendered  it 
so  celebrated,  I  have  no  doubt  but  it  most  have  undergone  consi- 
deraUe  changes ;  for  it  does  not  appear  probable  to  me  that  Pliny 
meant  only  the  prcaent  confined  vapour,  when  (lib.  ii.  cap.  93)  enu- 
merating many  places  from  which  a  deadly  air  exhaled,  be  mentions 
the  Unrttory  of  Pozzuolo.  The  internal  fermentations  by  which  it 
k  caused  are  cert»nly  much  diminished  in  the  vicinity  of  the  lake 
AgBADO.  The  water  near  its  banks  is  no  longer  seen  to  bubble  up, 
from  the  disengagement  of  a  gas,  as  we  learn  that  it  formerly  did, 
from  accounts  of  no  very  great  antiquity.  I  have  attentively  ex- 
amined the  borders  of  the  lake,  when  its  waters  were  at  the  highest, 
and  after  heavy  ndns^  but  I  never  could  discover  a  single  bubble  of 
air.  A  number  of  aquatic  insects,  which  sport  on  the  surface,  nfay; 
at  fiiBt  view,  occasion  some  deception  ;  but  a  little  observation  will 
detect  the  error.  If  we  do  not  suppose  those  authors  who  have 
described  the  eboUttion  of  the  water  near  the  banks  of  the  lake 
Agttano  to  have  been  deceived,  we  must  at  least  confess  that  this 
phenomenon  has  now  ceased.  The  quantity  of  the  hepatic  vapours, 
wbicii  rise  in  the  contiguous  stoves,  called  the  stoves  of  St.  Germano, 
muit  likewise  be  greatly  diminished  from  what  it  anciently  was :  for, 
adgoinjog  to  the  present  stoves,  we  still  find  the  reaaains  of  a  spacious 
ancient  fabric,  wkh  tubes  of  terra  cotta  inserted  in  the  walls,  which, 
by  their  direction,  shew  for  what  purpose  they  were  intended.  It 
appears  certain,  that  this  was  a  building  in  which,  by  the  tneans  of 
pipes  properly  disposed,  the  vapours  of  the  place  were  inirodueed 
into  diftrent  rooms,  (br  the  nse  of  patients,  who  were  aeeommo- 
dated  there,  In  a  much  better  manner  than  they  are  in  the  modern 
stcfves  of  St.  Germano,  which  wretched  places  nothing  toM  induce 
^bem  to  endure  bat  the  hope  of  being  restored  to  health.  To  these 
raina,  however,  the  vapours  no  longer  extend ;  so  that,  if  this  edifice 
still  remained,  it  could  not  be  employed  for  the  purpose  for  which  it 
was  intended.  The  veins  of  pyrites  which  have  produced  the  more 
ancient  conflagrations  of  the  Phlegrean  fields,  t>etween  Naples  and 
Cuma,  and  which  in  some  places  are  entirely  consumed,  approach 
their  total  extinction.  But  let  us  proceed  to  the  etperraaenti  made, 
and  frequently  repeated,  within  the  grotto. 
''  I.  The  first  had  for  iU  olqect  to  determine  the  height  of  the 


Digitized  by 


Google 


108  CAVERNS,   GROTTOS,    AND    BXCATATIOMS* 

mephitif,  at  the  centre  of  the  grotto,  that  ii,  at  the  intersection  of 
the  line  of  itg  grreatest  length  with  that  of  its  greatest  breadth.  This 
he^^ht  varies  according  to  the  difierent  dispositions  and  temperatures 
of  the  atmosphere,  the  diversity  of  winds,  and  the  accidental  va- 
riations that  take  place  in  the  internal  fermentations  by  which  the 
vapour  is  produced ;  it  may,  however,  be  estimated,  at  &  mean>  at 
eight  Paris  inches. 

**  II.  The  entrance  into  the  mephitis  is  accompanied  with  a  slight 
sensation  of  heat,  in  the  feet  and  lower  part  of  the  legs.  When,  in 
the  year  1786,  I  virit^d  the  lai^r  mepbitic  vajMMirs  of  Liters,  in 
the  duchy  of  Caftro,  I  likewise  observed  that  they  produced  the 
sensatjop  of  h/^at  in  the  part  of  the  body  which  was  encompassed 
by  jtlie  nvsphitic  atmosphere.  Yet  on  taking  out  of  the  vapour  se- 
yeral  substances  which  had  remained  in  it  a  long  tim^,  as  stones, 
^aves,  carcases  of  animals,  &c.  I  found  that  these  were  of  the  same 
temperature  with  the  atmospheric  air ;  but  as  I  bad  broken  my  ther- 
inometer  on  the  road,  and  was  unable  to  procure  another  \n  any  oC 
the  places  through  which  I  passed,  I  could  not  ascertain  the  tempe* 
rature  of  the  mephitis.  I  felt  in  my  body  a  slight  degree  of  heat» 
which  I  could  not  perceive  in  the  substances  I  took  out  of  the  mepbi- 
tic vapour ;  and  endeairouring  to  compare  one  thing  with  another, 
I  cond^ided  that  the  temperature  of  the  mephitis  was  the  same  with 
that  of  the  atmospheric  air,  which  I  attempted  to  explain  to  myself 
on  the  principloi  laid  down  by  Dr.  Crawford.  But  a  number  of 
other  experiments,  made  In  the  Gcotta  del  Cane,  have  convinced 
me  that  this  exhalation  has  a  distiact  degree  of  heat,  di£Eerent  from 
that  of  the  atmosphere.  In  these  experiments,  which  I  repeated 
many  tunes,  the  thermometer,  suspended  at  the  aperture  of  the  grot- 
to, diree  feet  aboye  tbe  surface  of  the  mephitis,  stood  at  between 
18  and  14  of  Reaumur's  scale  (6S  and  64  of  Fahrenheit's) ;. and, 
placing  the  ball  on  the  ground ;  so  that  it  was  immersed  in  the  me- 
pbitic vapour,  tbe  mercury  rose  \f>  between  31  and  99  of  Reaumur 
(80  and  89  of  Fahrenheit).  Nor  ought  it  to  excite  surprise,  that 
tfie  spbstances  taken  ont  of  the  mephitis  did  not  exhibit  this  diver- 
sity of  temperature,  both  because  the  difiference  is  small,  and  on  ac* 
count  of  the  quantity  of  humidity  with  which  they  are  always  Ipaded, 
and  which  produces  on  their  surface  a  continual  evaporation.  I 
frequently  repeated  this  experiment,  making  use  of  different  thermo- 
meters, because  I  knew  that  the  celebrated  M.  Adolphus  Mur^y* 


Digitized  by 


Google 


•ATSBNS,  GK0TT08,  AND  BXCAVATIONS.     109 

when  he  made  bit  experimeau  io  the  GrolU  del  C%ne,  bad  idot 
obaerved  the  vapoar  ^o  produce  any  eflect  on  the  mercury  in  the 
tbemometer. 

s  **  III.  I  repeated,  for  my  own  satisfaction,  the  usoal  experiments, 
made  by  maay  natnralbts,  when  the  tincture  of  turnsole,  lime-water, 
Ibe  crystallizations  of  alkalis,  the  absorption  of  water,  add  the  act* 
dulous  taste  communicated  to  it,  which  prove  beyond  all  doubt  the 
existence  of  fixed  air,  or  carbonic  acid,  in  tlie  escalations  of  which 
we  treat.  But  is  it  composed  of  fixed  air  alone  ?  This  I  wished  to 
ascertain.  When  exposed  in  a  eudiometer  to  nitrous  gas,  an  ab- 
sorption took  place,  to  about  the  .^  of  the  quantity.  In  a  phM 
filled  vith  this  air,  and  continued  with  the  mouth  immersed  in  wa» 
ter  for  fifteen  days,  the  water  slowly  tout  till  it  occupied  -^ :  it 
may,  therefore,  be  concluded  thai  the  relative  quantities  of  the  dif- 
ferent gases  which  compose  the  mephitie  air  of  the  Grotta  del  Cane 
are  as  follow :  .^  of  vital  air,  or  oxygenous  gas,  -^  of  fixed  air, 
or  citrbonic  acid,  and  -^  of  phlogisticated  air,  or  azotic  gpas ;  or 
perhaps  it  is  a  mixture  of  carbonic  acid  and  atmospheric  air,  with 
a  small  quantity  of  azotic  gas/  more  than  is  contained  in  the  atmo* 
spheric  air. 

"  The  ricinity  of  the  grotto  to  the  stoves  of  Agnan<^  the  warm  Ta- 
poors  of  which  contain  a  considerable  quantity  of  hydrogenous  sul* 
phurated  gas,  induced  me  to  suspect  that  some  portion  of  the  latter 
might  be  found  mixed  with  the  gas  of  the  mephitis;  but  I  was  not 
able  to  discover  in  it  the  smaHest  quantity.  I  made  use  of  the  sugar 
of  leadi  or  acetate  of  leadi  which,  as  you  well  know,  is  extremely 
sensible  to  the  slightest  impression  of  hepatic  gas,  leaving  it  immersed 
in  the  mephitis  for  the  space  of  half  an  hour. 

^\  It  is  certainly  a  curious  problem  to  investigate,  the  origin  of 
this  fixed  air.  You  are  acquainted  with  the  diflferent  opinions  of 
naturalists,  some  of  whom  consider  it  as  atmoapheric  air,  changed 
into  fixed  by  the  action  of  the  electric  matter  of. the  lava;  .while 
others  suppose  it  produced  by  a. slow  and  snccessiTe  decomposition 
of  the  calcareous  earth,  effiMrted,  either  by  a  subterraneous  fire,  or 
by  an  acid.  But  the  fact  is,  that  in  the  Grotta  del  Cane,,  there  is 
not  a  single  vein  of  lava,  and  that  the  atmosphere  of  that  vicinity 
exhibits  no  particular  signs  of  electricity.  The  hypothesis  founded 
on  the  decomposition  of  the  calcareous  earth,  is,  likewise,  sutject 
to  great  difficulties.     Our  excellent  common  friend,  Uie  Fane*. 
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gyrist  of  Bolomiai,  in  bis  valutblc  Notes  to  the  Dissertations  of 
Bergrman  on  the  producU  of  TOfeanoes,  is  of  opinion,  that  the  fixed 
air  of  volcanic  places  is  produced  by  the  re-action  of  the  solpbor  on 
the  calcareous  earth,  with  which  it  forms  a  U?er  of  earthy  sulphur. 
I  am  rather  inclined  to  believe  that  the  fixed  air  of  voleanized  coun- 
tries is  not  developed  ready  formed  fi*om  any  substance,  but  is  the 
produce  of  the  plumbago  contained  in  the  iron,  widi  wfakh  all  vol* 
canic  substances  abotnd,  combined  with  the  base  of  vital  air  a£forded 
by  the  internal  decompositions  of  the  pyrites.  I  am  not  induced  to 
embrace  this  system  by  iu  noveky.  The  experimenU  of  Mes^eors 
Lavoisier,  Berthollet,  Mongez,  Landriani,  and  many  other  excellent 
chemists,  compared  with  local  obserrations,  have  proved,  beyond  a 
doubt,  the  existence  of  plumbago  in  iron.  It  is  certain  that  aM  vol« 
canic  substances  abound  in  iron,  and  the  hepatic  vapours  which  rise 
in  the  stoves  of  St.  Germane,  in  the  vicinity  of  the  Grotta  dd  Cane, 
prove  the  internal  decomposition  of  the  pyrites,  which  still  takes 
place  here:  a  decomposition,  which,  by  giving  birth  to  the  mephitic 
acid,  fiimishes  likewise  the  base  of  vital  air. 

IV.  **  Among  the  notices  which  the  celebrated  Bergman  wished 
to  receive,  relative  to  the  Grotta  del  Cane,  he  desired  a  detail  of  the 
phenomena  of  magnetism  and  electricity.  With  respect  to  the 
former,  I  have  observed  no  new  appearance.  The  magnetic  needle, 
placed  on  the  ground,  and  consequently  immersed  in  the  mephitis, 
rested  in  the  direction  of  its  meridian ;  and,  at  the  approach  of  a 
magnetised  bar,  exhibited  the  usual  efiRnrts  of  attraction  and  repul- 
sion, according  as  either  pole  was  presented.  With  regard  to  the 
latter  article,  it  is  not  possible  to  make  electrical  experiments 
within  the  mephitis;  not  because  that  kind  of  air  is  a  conductor  of 
the  electric  fluid,  as  M.  Murray  imagined,  bat  because  the  humidity 
that  constantly  accompanies  it,  disperses  the  electric  matter,  which 
not  being  coUected  in  a  conductor,  cannot  be  rendered  sensible.  I 
several  times  attempted  to  fire  inflamoMLble  gas,  in  the  mephHic  va-^ 
pour,  with  electric  sparks  by  means  of  the  conductor  cf  the  dec- 
trophorus ;  but,  notwithstanding  my  utmost  endeavours  to  animate 
the  electricity,  1  never  could  obtain  a  single  spark ;  as  the  non-con- 
duotor  became  a  conductor  the  moment  it  entered  int6  the  mephitis, 
on  aoeount  of  the  humidity  which  adhered  to  its  surface. 

**  V.  One  of  the  principal  otijects  of  the  researches  of  academies 
and  naturalists,  at  present,  is  the  theory  of  th%  combustion  of 
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bodies.  My  first  experiment  was  directed  to  aicertain  whtther 
tboae  spontaoeoos  iofluiiaiatioDS  which  result  from  the  mixture  of 
concentrated  acids  with  essential  oils  could  be  obtained*  I  placed 
on  the  ground^  in  the  grotto,  a  small  remt\,  in  such  a  situation  that 
the  mephitis  rose  six  inches  abo^e  Uie  edges  of  the  vessel  I  made 
use  of  oil  of  turpentine,  and  the  vitriohc  and  nitrous  ackb,  and  the 
same  inflammation  followed,  accompanied  with  a  lively  flame,  as 
would  have  taken  place  in  the  open  atmo^iheric  air.  The  dense 
smoke,  which  always  accompanies  these  inflammations,  attracted  by 
the  humidity  of  the  mephitis,  -presented  its  undahtions  to  the  eye, 
and  formed  a  very  pleasing  object  As  I  had  put  a  oonriderable 
quantity  of  acid  in  the  vessel,  I  repeatedly  poured  in  a  little  of  the 
<n],  aad  the  flame  appeared  in  the  mouth  of  the  veisel  fifteen  times 
successively.  The  oxygenous  principle,  contained  iq  the  ieusids,  and 
with  which  the  nitrous  acid  principally  abounds,  undoubtedly  con- 
tributed to  the  production  and  duration  of  this  flame,  though  €nve- 
feped  in  an  atmosphere  inimical  to  inflammation. 

*'  In  the  district  of  Latera,  which  1  have  mentioned  abe^re,  I  ob- 
served  that,  in  a  mephitis  of  hydrogenous  sulphurated  or  hepatic 
gas,  a  slow  combustion  of  phosphorus  took  place,  with  the  same 
replendenee  as  in.  the  atmospheric  air.  As  I  had  not  with  me  a 
sufficient  quantity  of  phosphorus,  I  could  not  proceed  Arther  with 
Ais  experiment^  nor  vary  it  as  might  have  been  necessary.  In  the 
mephitis  of  Agnano,  the  first  Experiment  i  made  was  with  common 
phoaphoric  matches,  of  whieh  I  broke  Aw,  holding  them  dose  to 
the  ground,  and  consequently  itnmersed  in  the  mephitis.  They  dl 
produced  a  short  and  transient  flame,  which  became  extinguiiihed 
the  moment  it  was  communicated  to  the  wiek  of  a  candle.  The 
second  experiment  I  made  was  the  snowing.  I  plaoed  en  the 
ground,  in  ^  grotto,  a  long  taMe,  in  sueh  a  manner  that  one  end 
ef  it  was  without  the  mepliitis,  white  the  other,  aild  four  fifths  of  its 
whole  length,  were  immersed  in  it  Alotig  this  table  I  hud  a  tndn 
of  gunpowder,  beginning  from  the  etid  withoot  the  mephitis ;  and, 
at  the  other,  which  was  immersed  in  it,  the  depth  of  seven  inches, 
I  placed,  adyoioiog  to  At  gunpowder,  a  cylitider  of  phosi^iorus, 
eight  lines  in  kngtb.  The  gunpowder  without  the  mephitis  being 
fifed,  the  cenbnstlon was  soon  communicated  to  theotber  extre- 
mity of  the  train,  and  to  the  phosphorus,  which  took  fire  with 
decrepitation,  burnt  rapidly,  with  a  bright  flame,  iUgbMy  coloured 
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with  yellow  and  green,  and  left  on  the  wood  a  black  mark,  as  of 
charcoal.  The  combustion  lasted  nearly  two  minutes,  till  the  whde 
phosphoric  matter  was  consumed. 

"  I  then  proceeded  to  another  experimenL  I  placed  some  gun- 
powder on  the  ground  in  the  grotto;  and  having  lighted  a  cylinder 
of  phosphorus  without  the  mephitis,  I  immerged  it  within  it,  while 
burning,  carried  it  the  distance  of  ten  feet,  and  threw  it  on  the 
gunpowder,  which  immediately  took  fire.  No  alteration  was  per- 
ceptible in  the  flame,  or  manner  of  burning,  of  the  lighted  phosphor 
rus,  either  at  the  moment  of  its  entrance  into  the  mephitis,  or  dur- 
ing its  continuance  in  it* 

*'  I  afterwards  lighted  another  cylinder  of  phosphorus,  and  con- 
veyed it  immediately  into  the  mephitis,  supporting  it  with  a  small 
piece  of  wood ;  and  this  likewise  burnt  briskly  until  it  was  entirely 
consumed. 

**  It  may,,  perhaps,  be  suspected  that,  in  the  experiments, with 
gunpowder,  the  oxygenous  gas  contained  in  the  nitre,  co-operated 
to  the  combustion  of  the  phosphorus;  bu^  it  is  certain  that,  inde- 
pendent of  the  nitre,  this  curious  substance,  though  it  burnt  in  me- 
phitic  air,  presented  the  same  appearances  as  in  the.atmos(^heric  air. 
I  am  aware  that,  among  the  experiments  of  M.  Lavoisieri  there  is 
one  on  the  combustion  of  phosphorus  produced  by  means  of  a  burn- 
ing mirror,  under  a  glass  bell,  the  mouth  of  which  was  immersed  in 
mercury.  That  excellent  naturalist  observed  that  the  phosphorus 
began  to  bum,  but  that,  in  a  few  moments,  the  air  of  the  receiver 
being  no  longer  proper  to  nourish  the  combustion,  it  became  extin- 
guished. Is  it  not  probable  that  the  extinction  of  the  phosphorus 
did  not  proceed  from  the  infection  of  the  air,  but  that  the  vapours 
of,  the  phoq>horic  matter  remaining  confined  in  the  recciverj  and 
condensing;  around  the  phosphorus,  suffocated  its  fli^me  ?  The  me- 
I^fitic  gas.  of  the  Grottadel  Cane  is  certainly  unfit  for  the  respiration 
of  atiimaUf  and  the  iuflammajtion  of  common  (combustible  substances; 
but  phosph<Nrus,  petertbclcs^  bums  it,  and  emitsy  as  usual,  luminous 
sparks. 

**  I  must  not  conclude  without  noticing  the  production  of  the 
phosphoric  acid  from  the  slow  combustion  of  phosphorus  in  the 
mephitis.  Perhaps  this  may  present  particular  modification^,  de- 
pendent on  the  fmrbopip  acid,,  to  wlych  it  must  necessarily  unite 
tsdf  in  thii  situation.    But  .1  have  i^t  yet  been  able  to  prosecute 
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fbis  experiment*  the  temperature  of  the  place  not  being  such  as  is 
requisite  to  make  use  of  the  apparatus  suited  to  the  method  of  M. 
Sage, 

[Spalanzani,] 


SECTION    VllI* 

Subterraneous  Quarries  at  Paris*, 

Concerning  the  origin  of  these  extraordinary  excavations  there 
is  no  small  degree  of  doubt,  nor  do  we  know  in  the  present  day 
whether  they  are  better  entitled  to  the  character  of  a  natural  or  of 
an  artificial  production.  It  is  probable,  however,  that  they  partake* 
of  both,  and  that  art  has  completed  what  nature  was  found  to  have 
commenced  ;  and  we  have  hence  allotted  them  a  place  in  the  present 
division  of  our  work.  The  best  account  we  have  received  of  them  is 
the  following  of  Mr.  White,  which  we  shall  offer  without  abridge 
meat. 

Paris,  July  29,  1784, 

I  yesterday  visited  a  mott  extraordinary  subterraneous  cavern, 
commonly  called  the  Quarries.  But  before  I  give  you  the  history  of 
my  expedition  it  will  perhaps  be  necessary  to  say  a  few  words  con- 
cerning the  Royal  Observatory,  the  place  of  descent  into  thisf 
very  remarkable  cavern.  This  edifice  is  situated  in  St.  James's 
•uburbs,  in  the  highest  part  of  the  city.  It  takes  its  name  front  its 
uae,  and  was  built  by  Louis  XIV.  in  1667,  af\er  the  design  of 
Claude  Perrault,  member  of  the  Academy  of  Sciences,  and  first  ar- 
chitect to  his  majesty.  It  serves  for  the  residence  of  mathema- 
ticians, appointed  by  the  king  to  make  observations,  and  improve 
astronomy.  The  mode  of  building  it  is  ingenious,  and  admirably 
contrived,  it  being  so  well  arched  that  neither  wood  nor  iron  are 
employed  in  its  construction.  All  the  stones  haVe  been  well 
chosen,  and  placed  with  an  uniformity  and  equality  which  contri- 
bute much  to  the  beauty  and  solidity  of  the  whole  edifice.  It  is 
reckoned  to  be  about  eighty  or  ninety  feet  in  height>  and  at  the  top 
^  -  ■       ■      ■ 

*  See,  for  liinUar  sobcavations  at  Wliitehaven  io  CamberlaDd,  chapter 
xzviii.  section  vH. 

VOL.  II.  I  . 


Digitized  by 


Google 


114  CAYB^VS,   GROTTOS,  AND    E^CAYATH^I^S^ 

there  is  a  beautiful  platforin,  paved  with  flint  stones,  which  cooa- 
mands  an  excellent  view  of  Paris  and  its  environs.  In  the  different 
floors  of  this  building,  there  are  a  number  of  trap-doors,  placed  per- 
pendicularly over  each  other,  and,  when  these  are  opened,  the  stars 
may  be  very  clearly  distinguished.  From  the  bottom  of  the  cave  at 
noon  day. 

At  this  pTace,  I  was  introduced  to  one  of  the  inspectors  (persons 
appointed  by  the  king  to  superintend  the  workmen)  by  my  friend  Mr. 
Smeathman,  who  had  used  great  application  and  interest  for  permis- 
sion to  inspect  the  quarry,  and  had  been  fortunate  enough  to  obtain  it. 
For  as  this  cavern  is  extended  under  a  great  part  of  the  city  of  P^risj 
and  leaves  it  in  some .  places  almost  entirely  without  snpport,  the 
inspectors  are  very  particular  as  to  shewing  it,  and  endeavour  to  keep 
it  as  secret  as  possible,  lest,  if  it  should  get  generally  known^  it 
might  prove  a  source  of  uneasiness  and  alarm  to  the  inb^btitaiita 
above.  For,  what  is  very  remarkable,  notwithstanding  the  extent 
of  this  quarry,  and  the  apparent  danger  many  parts  of  the  city  are 
in  from  it,  few,  even  of  those  who  have  constantly  resided  at  Pairis» 
are  at  all  acquainted  with  it,  and  on  my  mentioning  the  expedition 
I  was  going  to  undertake  to  several  of  lAy  Parisian  friends,  they  ridi- 
culed me  upon  it,  and  told  me,  it  was  imposaibke  there  could  be  any 
such  place.  . 

Ab<;>ut  nine  o'clock  in  the  morning  we  assembled,  to  the  number 
of  foifty,  and  with  each  a  wax  candle  in  his  band,  precisely  at  ten 
o'clock,  descended*  by  steps,  to  tbe  depth  of  three  hundred  and 
sixty  feet  perpendicular.  We  had  lil^wise  a  number  of  guides  with 
tojrcJies,  which  we  found  very  useful ;  but,  even  with,  these,  as^st- 
ants,  we  were  several  times  under  the  necessity  of  halting,  to  examine 
the  plan  the  inspectors  keep  of  these  quarries,  that  we  night  direct 
our  course  in  the  rigl^t;  road..  I  was  disappointed  in  notbeiqg  aUe 
to  obtain  one  of  these  plans^  which  n^oulfi  have  given  tlie  clearest 
idea  of  this  most  extraordinary  place.  At  the  entrance  the  palh  is , 
narrow  for  a  considerable  w^y  ;  but  soon  we  entered  tbe  large  and 
s|>acio^s  streets,  all  m^ked  with  nfimes,  the  same  as  in  th^  city ; 
4ifl€irent  advertisements  and  bills  w^e  fopnd«  as. we  proceeded, 
pasted  on  the  wi^ls,  S9  th^  it  had  eyery  appearance  of  a  large.  tQ.#n, 
swallowed  up  in  the  earth. 

The  general  height  pf  the  roof  is  about  nine  or  ten  feet,  but  in^me 
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parts  not  less  thaii  thirty,  and  even  forty.  In  many  places  there  is 
a  liquor  continually  dropping  from  it,  which  congeals  immediately, 
and  forms  a  species  of  transparent  stone,  but  not  io  fine  and  dear 
as  rock  crystal.  As  we  continued  our  peregrination,  we  thought 
oiirsehes  in  no  small  danger  from  the  roof,  which  we  found  but  in- 
difierently  propped  in  some  places  with  wood  much  decayed. 
Under  the  houses,  and  many  of  the  streets,  however,  it  seemed  to  - 
be  tolerably  secured  by  immense  stones  set  in  mortar ;  in  <jther 
parts,  where  there  are  only  fields  or  gardens  above,  it  was  totally 
unsDppotted  for  a  considerable  space,  the  roof  being  perfectly  level, 
or  a  plane  piece  of  rock.. 

After  traversing  about  two  miles,  we  again  descended  about 
twenty  steps,  and  here  found  some  workmen,  in  a  very  cold  and 
damp  place,  propping  up  a  most  dangerous  part,  which  they  were 
fearful  would  give  way  every  moment.  Wje  were  glad  to  give  them 
money  for  some  drink,  and  make  our  visit  at  this  place  as  short  as 
possible.  The  path  here  is  not  more  than  three  feet  in  width,  and 
the  roof  so  low,  that  we  were  obliged  to  stoop  considerably. 

By  this  lime  several  of  the  party  began  to  repent  of  their  journey, 
and  were  much  afraid  of  the  damp  and  cold  afir  we  frequently  ex- 
perienced.   But,  alfis !  there  was  not  retreating. 

On  walking  some  little  distance  farther,  we  entered  into  a  kind  of 
salon,  cut  out  of  the  rock,  and  said  to  be  exactly  under  St.  James's 
drarch.  This  was  illuminated  with  great  taste,  occasioned  an 
agreeable  surprise,  and  made  us  all  ample  amends  for  the  danger 
and  difficiiilty  we  had  just  before  gone  tl^rough.  At  one  end  was  a 
representation  in  miniature  of  some  of  the  principal  forts  in  the 
Indt^y  with  the  fortifications,  draw-bridges,  &c.  Cannons  were 
planted,  with  a  couple  of  soldiecs  to  each,  ready  to  fire.  Centinels 
were  placed  at  different  parts  of  the  garrison,  particularly  before  the 
governor's  house  ;  and  a  regiment  of  armed  m^  was  drawn  up  in  an- 
other place,  #ith  their  general  in  the  front.  The  whole  iVas  made  up 
of  a  kind  of  clay  which  the  place  affords,  was  ingeniously  contrived, 
and  the  light  that  was  thrown  upon  it,  gave^  it  a  very  pretty  effect. 

On  the  other  side  of  this  hall,  was  a  long  table  set  out  with  cold 
tongues,  bread  and  butter,  and  some  of  the  best  Burgundy  I  ever 
drank.  Now  every  thing  was  hilarity  and  mirth  ;  our  fears  were 
nti  i^ly  dispelled,  and  the  danger  We  dreaded  the  moment  beibre, 
was  HOW  no  longer  thought  of.    In  short,  we  were  all  in  good  spirit 
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again,  and  proceeded  on  our  journey  about  two  miles,  farther,  when 
our  guides  judged  it  prudent  for  us  to  ascend,  as  we  were  then  got ; 
to  the  steps  which  lead  up  to  the  town.  We  here  found  ourselves  . 
safe  at  the  Val  de  Grace,  near  the  English  Benedictine  convent, 
without  the  least  accident  having  happened  to  any  one  of  the  party. 
We  imagined  we  had  walked  about  two  French  leagues,  and  were 
absent  from  the  surface  of  the  earth,  betwixt  four  and  five  hours. 

After  we  had  thanked  the  inspectors  and  guides  for  their  very : 
great  civility,  politeness,  and  attention,  we  took  our  leave  to  visit 
the  English  Benedictines'  convent,  in  whose  court-yard,  and  within  a 
few  yards  of  their  house,  the  roof  of  the  subterraneous  passage  had 
given  way,  and  fallen  in,  the  depth  of  one  hundred  and  ninety-three 
feet. 

Though  there  were  some  little  danger  attending  our  rash  expedi- 
tion (as  some  people  were  pleased  to  term  it),  yet  it  was  mqst  exceed- 
ingly agreeable,  and  so  perfectly  a  novel  scene,  that  we  were  all 
highly  delighted,  and  thought  ourselves  amply  repaid  for  our 
trouble.       .  ^ 

I  regretted  much  that  I  did  not  take  a  thermometer  and  barometer 
down  with  me,  that  I  might  have  had  an  opportunity  of  making 
some  remarks  on  the  temperature  and  weight  of  the  air.  Certainly, 
however,  it  was  colder  at  this  time  than  on  the  surface  of  the  earth. 
But  Mr.  Smeathman  informed  me,  that  when  he  descended  the  last 
winter,  in  the  long  and  hard  frost,  he  found  the  air  much  more  tern- ; 
perate  than  above  ground,  but  far  from  warm.  Neither,  however, . 
had  he  a  thermometer  with  him.  I  lamented  too  that  I  had  not 
time  to  make  more  remarks  on  the  petrifactions,  &c. 

Mr.  Smeathman  observed,  that  when  he  descended,  he  found  a 
very  sensible  difficulty  of  breathing  in  some  of  the  passages  and  ca- 
verns, where  the  superincumbent  rock  was  low,  and  the  company 
crowded.  This  no  doubt  was  much  increased  by  the  number  of 
persons  and  of  wax-lights,  but  he  does  not  apprehend  that  the  diffi- 
culty would  have  been  so  great  in  rooms  of  equal  dimensions  above  . 
ground.  We  remarked  too,  when  we  descended,  that  there  was,  in 
some  degree,  an  oppression  of  respiration  throughout  the  whole 
passage. 

There  were  formerly  several  openings  into  the  quarries,  but  the . 
two  I  have  ipentioned,  viz.  the  Observatory,  and 'the  Val  de  Grace, 
are,  I  believe,  tl)e  only  ones  lefl ;  and  these  the  inspectors  keep  con-. 
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stantly  locked,  and  rarely  open  them>  except  to  strangers  particu* 
larly  introduced,  and  to  workmen  who  are  always  employed  in  some 
part  by  the  king. 

The  police  thought  it  a  necessary  precaution  to  secure  aU  the 
entrances  into  this  cavern,  from  its  having  been  formerly  inhabited 
by  a  famous  gang  of  robbers,  who  infested  the  country  for  many 
miles  round  the  city  of  Paris, 

As  to  the  origin  of  this  quarry,  I  could  not,  on  the  strictest  en- 
quiry, learn  any  thing  satisfactory ;  and  the  only  account  1  know 
published,  is  contained  in  the  Tableaux  de  Paris,  torn  premier, 
chap.  V.  p.  12. 

"  For  the  first  building  of  Paris,  it  was  necessary  to  get  the  stone 
in  the  environs,  and  the  consumption  of  it  was  very  considerable. 
As  Paris  was  enlarged,  the  suburbs  were  insensibly  built  on  the  an- 
cient quarries,  so  that,  all  that  you  see  without  is  essentially  wanting 
in  the  earth,  for  the  foundation  of  the  city :  hence  proceed  the 
frightful  cavities,  which  are  at  this  time  found  under  the  houses  in 
several  quarters.  They  stand  upon  abysses.  It  would  not  require 
a  very  violent  shock  to  throw  back  the  stones  to  the  place  from 
whence  they  have  been  raised  with  so  much  difficulty.  Eight  men 
being  swallowed  up  in  a  gulpb  one  hundred  and  fifty  feet  deep,  and 
some  other  less  known  accidents,  excited  at  length  the  vigilance  of 
the  police  and  the  government,  and,  in  fact,  the  buildings  of  several 
quarters  have  been  privately  propped  up ;  and  by  this  means,  a  sup- 
port given  to  these  obscure  subterraneous  places,  which  they  before 
wanted. 

'^  All  the  suburbs  of  St.  James's,  Harp -street,  and  even  the  street 
of  Tournon,  stand  upon  the  ancient  quarries ;  and  pillars  have  been 
erected  to  support  the  weight  of  the  houses.  What  a  subject  for 
reflections,  in  considering  this  great  city  formed,  and  supported  by 
means  absolutely  contrary !  These  towers,  these  steeples,  the  arched 
roofs  of  these  tennples  are  so  many  signs  to  tell  the  eye,  that  what 
we  noyf  see  in  the  air,  is  wanting  under  ou^r  feet.'' 

,  [Memoirs  qf  the  Manchetter  Socieiy,  Vol  //.] 
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CHAP.  XXVI. 

MOSSES,   MOOBS,  BOOS,  AND   THE    PBOOUCTION  OF   PEAT. 
SECTION    I. 

Introductory  Remarks.. 

The  great  abundance  in  the  colder  parts  of  the  earth  of  vegetal)^ 
quagmires  or  mosses,  so  denominated  froip  the  class  of  plants  of 
which  they  chiefly  consist,  and  the  rapidity  with  which  under  certain 
circumstances  they  are  renewed,  while  in  the  torrid  zone  they  are 
totally  wanting,  are  circumstances  claiming  the  close  attention  of 
geologists.  Pit-coal,  in  like  manner,  abounds  in  cold  climates ;  but 
has,  perhaps,  never  been  found  in  the  torrid  zone.  Hfsnce  the  opi- 
nion entertained  by  some  that  mosses  by  length  of  time,  and  by 
being  exposed  to  considerable  pressure,  are  converted  into  pit-coal, 
has  at  least  some  little  plausibility  in  its  favour.  That  peat  is  en- 
tirely of  vegetable  origin  cannot  be  doubted ;  that  it  consists  chiefly 
of  sphagnum  palustre,  or  common  6(7^-mo««,  .and  other  similar  plants 
which  delight  in  moisture,  is  probable,  and  that  it  is  foro^ied  by  the 
action  of  water  on  dead  vegetable  matter,  appears  abundantly  evi- 
dent. But  an  accurate  explanation  of  Jlhe  suite  of  changei^  wh^ch 
take  place  during  the  formation  of  peat  has  not  been  given.  A  ftre* 
cise  chemical  examination  of  peat,  and  sl  comparison  of  its  different 
varieties  with  those  of  pit-coal,  would  be  a  valuable  addition  to  g^o* 
logical  knowledge*.    In  the  mean  time  it  cannot  be  doubted  that 

*  Dr.  Thomson  asserts,  that  be  has  made  some  experiments  on  the  subject, 
but  never  coald  find  any  of  the  constituents  of  peat,  mentioned  by  Dr.  Remiie 
ip  bis  work  on  peat,  in  any  of  the  varieties  of  that  combustible  which  he  was 
able  to  procure.  He  has  examined  peat  from  Lancashire,  from  Perthshire,  from 
the  neighbourhood  of  Stilling,  from  the  neighbourhood  of  Edinburgli,  and  from 
a  moss  between  Stirling  and  Glasgow.  Dry  peat  is  tasteless  and  insoluble  in 
water.  But  if  you  steep  it  in  water  for  several  months  it  tinges  the  liquid  red- 
dish brown,  similar  to  moss  vrater.  In  water  thus  tinged  he  never  could  detect 
any  thing  by  reagents,  except  some  slight  traces  of  vegetable  extractive. 
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mosses  act  a  very  importaht  part  in  nature,  "and  that  they  afford  us 
the  means  of  detecting  many  curious  changes  which  have  taken  place 
in  process  of  time  on  the  surface  of  the  earth. 

Mosses  always  occur  on  plains,  though  these  are  frecjuently  situated 
at  some  considerable  height  on  the  side  of  a  mountain.  They  are 
always  in  the  neighbourhood  of  ground  higher  than  themselves^  and 
are  obviously  the  receptacle  of  water  collected  from  neighbouring 
acclivities.  They  frequently  contain  m<iny  large  trees,  chiefly  Oak 
and  fir,  and  this  even  in  countries  where  trees  will  no  longer  grow,  as 
tlie  Orkneys  and  Western  Islands  of  Scotland*.  There  is  in. an  early 
nnrober  of  the  Philosophical  Transactions  a  very  valuable  paper  on 
the  origin  of  mosses,  by  the  Earl  of  Cromartie.  And  this  noble- 
man, who  was  about  the  age  of  eighty  when  he  wrote,  had  the  sin- 
gular good  fortune  to  witness  with  his  own  eyes  all  the  different  steps 
of  the  process  within  a  period  of  rather  less  than  fif\y  years. 

[  Thomson's  Hist,  qf  Royal  Sdci^ly.} 

Mosses,  in  consequence  of  their  Xci^  position,  are  frequently  over- 
flowed by  torrents  from  adjoining  hills  and  higher  grounds ;  and 
when  the  soil  below  has  been  spongy  and  cavernous,  particular 
parts  of  them  have  often  been  found  to  tremble  and  m^ove  about 
Hke  a  boat  on  the  water,  and  not  tmfrequently  the  whole  range  of 
moor  or  moss  haa  sunk  abruptly  to  a  very  considerable  depth  below 
hi  former  level ;  and  hence,  in  many  instances,  the  orfgin  of  ex- 
tensive lake^  Thus  in  Finland,  no  later  than  1798,  a  piece  of 
^oimd  approaching  to  this  descriptioi^,  of  four  thousand  square 
elk>  sunk  to  a  depth  of  fifteen  fathoms  f  •  and  in  like  manner  a 
iwampy  seat  in  Norway,  called  Borga,  in  1703,  was  transformed 
into  a  lake  of  not  less  than  a  hundred  fathoms  deep.  The  Phifoso- 
phical  Transactions  abound  with  similai^  instances,  of  which  it  may 
be  sufficient  to  notice  the  following :  an  extraordinary  subsidence 
#f  a  part  of  the  clift  or  high  grounds  near  Folkstohe  in  Kent,  in  or 


*  The  reason  why  wood  does  Dot  grow  in  these  places  b  not  any  change  of 
the  climate  for  the  worse,  hat  an  increase  of  the  number  of  sheep  and  cattle, 
wiiibh  i^revent  trees  ftom  propagating  thennehes  by  seedi,  the  only  way  in 
which  forests  can  be  continued  in  a  cold  climate.  Young  trees  brought  fVom 
a  distance  and  planted  are  sure  to  dte** 
t  Gotting.  Taschencaleodar,  1795.' 
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about  the  year  1716*«  probably  from  subterraneoas  spriags  and 
caverns ;  a  sublapse  of  the  soil  at  Horseford  in  Norfolk,  in  June  in 
1745,  during  a  violent  thunder  stormf  ;  and  the  sinking  of  Pilling 
Moss  in  the  neighbourhood  of  Churchtown  in  Lancashire,  in  the 
beginning  of  the  same  year.  This  moss,  which  was  of  the  moving 
kind,  had  been  observed  a  short  time  before  to  rise  to  a  surprising 
height ;  this  ascending  progress  however  continued  but  for  a  very 
short  period,  for  it  soon  sunk  as  much  below  its  proper  level,  and 
moved  slowly  towards  its  south  side,  to  an  ei^tent  of  twenty  acres  of 
land,  while  the  country  around  was  overflowed  to  a  range  of  nearly 
a  hundred  acres  with  moss  and  water.  Many  fanriilies  were  severe 
sufferers  by  this  calamity,  beiqg  driven  from  their  houses,  one  or 
two  of  which  were  overturned.  The  sunk  part  resembled  the  bed 
pf  a  river,  and  ran  from  north  to  south,  in  length  about  a  mile,  and 
near  half  a  mile  in  breadth.  One  man  was  walking  over  it  when  it 
began  to  quake ;  and  was  going  eastward  when  he  first  perceived 
to  his  astonishment  that  the  ground  under  his  feet  moved  southward. 
He  turned  back  speedily,  and  had  the  good  fortune  to  avoid  being 
swallowed  up  J.  ^ 

From  the  vegetable  ms^tter  contained  in  mosses,  many  of  them 
possess  a  peculiarly  preservative,  or  tanning  power,  in  consequence 
of  which  animal  substances  have  been  occasionally  foqnd  in  an  un- 
corrupted  state  of  considerable  antiquity.  A  few  singular  instances 
of  this  kind  we  shall  notice  presently.  There  are  several  mines  that 
$eem  to  possess  a  similar  power  but  from  a  different  cause,  as  the 
solution  of  sulphat  of  iron,  or  of  some  other  vitriolic  material,  in 
the  water  of  the  mine.  One  of  the  most  curious  instances  of  this 
)cind  occurs  in  the  Swedish  Ada  Liieraria  for  1722,  and  is  given  by 
M.  Adam  Ley  el,  assessor  of  metals  to  the  Royal  College,  who  sutesy 
that  in  December  1719,  there  was  found  in  one  of  the  copper  mines 
at  Fahlun,  in  an  uncorrupted  state,  and  converted  into  a  horny  con* 
sistence,  the  body  of  a  man,  who  had  been  killed  by  the  falling-ia 
of  a  part  of  the  mine,  in  the  autumn  of  1670,  i.  e.  upwards  of  forty- 


*  S^pe  Mr.  Sacbette'8  account,  Pliil.  Trans.  1716^  and  compare  with  Mr. 
Lyon*s,  id.  1786. 

t  Mr.  Arderon's  paper,  Phil.  Trans.  1745. 
%  Bf  r.  Richmond's  paper,  id.  1745. 
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nine  yean  before.  Both  his  legs,  vriih  his  right  arm  and  head,  were 
fractured  ;  but  his  face  and  the  rest  of  bis  body  were  unhurt.  His 
flesh  and  skin  felt  rough  and  hard ;  they  were  not,  however,  in  a 
{i^trified  state,  but  only  of  the  hardness  of  horn  or  hoof,  for  they 
could  be  cut  with  a  knife. 

When  the  body  was  exposed  to  view,  it  was  recognized  (for  the 
features  still  remained  perfect)  not  only  by  several  of  the  miners, 
but  also  by  an  old  woman  to  whom  the  unfortunate  man  had  been 
married,  to  be  the  body  of  Matthew  Israel,  called,  on  account  of 
his  height.  Big  or  Tall  Matthew,  who,  it  was  well  remembered,  had 
gone  down  into  the  mine  at  the  date  beforementioned,  and  had  been 
missing  ever  since. 

.  [Ediior.1 

SECTION    II. 

Oil  the  Massei  in  Scotland.    By  George^  Earl  of  Cromartie,  S^c. 

Tberb  are  many  grounds  in  Scotland  called  mosses,  where  the 
country  people  dig  turf  and  peats.  The  surface  is  covered  with  a 
heathy  scurf,  under  which  there  is  a  black,  moist,  spongy  earth, 
from  three  or  four  to  seven  or  eight  feet  deep ;  and  in  some  few 
places  twice  or  thrice  that  depth.  They  cut  the  heathy  scurf  with  a 
flat  kind  of  spade,  which  they  force  horizontally  between  the  scurf 
and  the  spongy  earth,  and  so  turn  up  the  scurf  in  flat  thin  flakes, 
which  they  call  turf.  This  turf,  overrun  with  the  small  roots  of 
heath,  when  dried,  makes  a  wholesome  brisk  fire,  but  with  much 
ashes,  of  a  whitish,  duskish,  or  reddish  colour ;  always  the  whiter  as 
it  Contains  more  of  the  woody  roots*  '  ' 

The  black  spongy  earth,  which  is  under  the  turf,  they  cut  out 
in  ohlong  squares,  with  iron  spades  made  of  that  shape,  about  eight 
or  nine  inches  long,  and  about  four  or  five  inches  broad  ;  and  as  the 
men  cut  them  up,  the  weaker  men,  women,  and  children,  carry  them 
io  small  wheel-barrows,  scattering  them  on  some  dry  ground,  to 
be  dried  by  the  wind  and  sun :  some  become  harder,  some  softer, 
according  to  the  nature  of  the  mould,  or  earth ;  the  more  solid, 
the  better  fire ;  and  those  are  less  esteemed  which  are  more  spongy. 
And  when  they  have  cut  off  one  stratum  of  four  or  five  inches  deep, 
they  proceed  downward  to  another,  till  at  last  they  come  to  the 
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hard  channel,  unless  they  be  stopped  by  water:  which  alto  they 
usually  drain  oflg  by  making  a  trench  to  some  descent,  if  they  can> 
and  if  they  cannot,  there  the  water  stagnates.  ^ 

And  such  wasted  pits,  where  water  hinders  them  from  cutting  the 
spongy  earth  to  the  bottom',  will  in  a  good  number  of  years  be  filled 
up  again  with  new  ground  of  spongy  earth ;  which  in  progress  of 
time  will  come  to  the  consistence  of  peat  moss,  as  at  first,  and  a 
scurfy  heath  turf  will  at  last  grow  on  the  top  of  it. 

I  have  observed,  that  peat  pits,  which  have  been  dug  since  I  re- 
member, have  grown  up  again  with  new  peats;  and  that  sometimes 
oftener  than  once  m  the  same  pits,  some  mosses  growing  in  shorter 
time  than  others.  But  I  have  observed  also,  that  when  they  dig 
the  peats  to  the  channel,  or  bottom,  and  in  places  where  the  water 
runs  off,  and  does  not  stagnate,  that  the  mosses  did  not  grow,  nor 
renew  there  again.  Which  induced  me  to  order  my  tenants,  not 
to  cut  the  mosses  to  the  channel,  nor  in  very  large  openings,  but  ra^- 
ther  in  smaller  pits,  that  they  may  grow  again  more  hastily :  and 
the  eveot  baa  answered  my  design.  But  within  these  few  day%  Sir 
Robert  Adure  t6ld  me,  Uiat  without  cutting  the  moMes  in  the  me* 
thod  of  pits,  but  by  cutting  in  fuUy  to  the  channel,  and  by  laying  the 
heathy  turf^  which  is  cut  off  the  top  of  the  moss,  on  the  chilunci,  s» 
as  to  eover  it  over,  that  in  progress  of  time  a  moq^  would  grow  there 
again,  but  not  so  readily  as  in  the  pitf . 

I  never  obKrved  a»y  of  these  mosses,  which  did  not  lie  on  plaiiis^ 
though  the  heathy  orheathry  turf  overspreads  the  faees  and.d<Sclivi* 
Ilea  of  the  mountains^  for  the  most  part  i  there  are  mMiy  n^isses, 
iriiieh  lie  very  high  on  these  halls.;  soaaetimes  »ot  fiur  from  the  top. 
But  the  peat  mosses  are  dways  m  a  plalo,  though  there  be  descents 
la  tbemi.  and  ascents  from  them ;  yet  I  never  observed  them,  to  stand 
fa  sucfea  plaiaaatbe  water  might  stagnate  on:  and  they  always 
hare  a  descant  to  them„  fraim  same  higbav  grounds^  by  which  water 
de«0endedto  that  j^laua;  whkh  I  take  tja  be  the  parent  of  peat 

Im  many  aTthese  mosses^  thore  are  fouttd  quantities  of  fir  and  oak 
wood;  but  I  never  observed  nor  hewd  of  other  kwdsintheafu  They 
afte  usuaU]!!  found  m  w»hole  Irees*;  hist  the  smaller  branches  are  ael- 
data  fbuttl  uncoBaumed.  I  have  seen  many„  and  very  gffeat  trees  of 
hotk  kinds  1  gidBtfaHy<  the  oak  is  black;  the  fir  sometimes  whiter, 
inmaliinfia:  redder*,  as  is  absorved  int  all  fits  ^  but  neither  fir  nor  oak 


Digitized  by 


Google 


OF   MOSSES^    MOORS,   BOOS|  JCC.  IM 

are  fiouod  with  any  bark  on  tbem.  Tbe  fir  it  generally  as  fresh  and 
toagh,  and  as  fit  ibr  any  use,  aa  any  other  old  timber :  only  they 
have  imbibed  so  much  water>  that  they  take  along  time  to  dry»  and 
be  fit  for  use,  especially  the  oak ;  so  that  when  put  Into  any  small 
work,  it  readily  .warps,  and  changes  its  figure.  We  never  find  any 
ef  the  oaks  standing  in  the  woods,  have  that  blackness ;  so  that  I 
presume  that  colour  arises  from  the  water. 

There  are  many  places,  where  woods  do  not  now  grow ;  and  yet 
the  flosses  in  these  places  are  well  stored  with  this  kind  of  under- 
ground timber,  more  especially  the  fir ;  such  are  the  Orkneys,  and 
tbe  Lewes  Isles,  Caithness,  Tabartness,  and  tbe  coast  of  Buchao.  So 
that  probably  there  have  been  woods  formerly  in  these  places :  and 
this  is  further  confirmed  by  tbe  following  account. 

In  the  year  1651, 1  being  then  about  nineteen  years  old,  and  oc- 
casionally in  the  parish  of  Locbbrun,  passing  from  a  place  c^ed 
Achadiscald,  to  Gonnazd,  I  went  by  a  very  high  hiN,  which  rose  in 
a  constant  acclivity  from  the  sea ;  only  in  less  than  half  a  mile  up 
firom  the  sea,  there  is  a  plain  about  half  a  mile  roUnd,  and  flrom 
thence  the  hill  rises  in  a  constant  steepness  for  more  than  a  mile  in 
ascent.  This  little  plain  was  at  that  time  all  covered  over  with  a  firm 
standing  wood ;  which  was  so  very  old,  that  not  only  the  trees  had 
no  green  Jeaves,  but  the  bark  was  quite  thrown  off;  which  the  old 
countrymen,  who  were  with  me,  said  was  the  universal  manner  in 
which  fir  woods  terminated;  and  that  in  twenty  or  thirty  years 
aRer«  the  trees  would  oommoiily  east  themselves  up  from  the  roots, 
and  so  lie  in  heaps,  till  the  people  would  cut  and  carry  them  away. 
They  likewise  shewed  me,  that  the  outside  of  these  standing  white 
trees,  and  for  an  inch  deep,  was  dead  white  wood;  but  what  was 
wi^i^  that,  was  good  solids  tip^berx  even  t^  th^  very  pUhy  and  M  full 
of  rozin  as  it  could  stand  in  the  wood. 

About  fifteen  years  after  I  had  occasion  to  come  the  same- way^ 
and  caMing  to  mind  the  old  woods  which  I  had  seen,  observed  th^re 
was  DOt  so  mudi  as  a  tree,  or  appearance  of  the  root  of  any ;  "but 
instead  of  them,  the  whole  bouads,  where  the  wood  had  stood, 
was  all'  over  a  flat  green  ground>  covered  with  a  plain  gveen  moss. 
1  asked  the  people  what  became  €#  the  wood,  and  who  carried  it 
away  ?  Th«y  toU  mcr  nobody  was  at  die  paina  to  carry  it  away ;  but 
that  it  being  all  overturned  from  the  roots  by  winds,  the  trees 4ay 
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SO  thick  and  swerving  over  one  another,  that  the  green  moss  or  fog 
had  overgrown  Ibe  whole  timber ;  ^hich  they  said  was  occasioned 
by  the  moisture  that  came  down  from  the  high  hill  above  it,  and 
stagnated  on  that  plain ;  and  they  said  none  could  pass  over  it,  be- 
cause the  scurf  of  the  fog  would  not  support  them.  I  would  needs 
try  it;  and  accordingly  I  fell  into  the  arm^pits,  but  was  inmiedi-> 
ately  pulled  up  by  them.  Before  the  year  1699,  that  whole  piece  of 
ground  was  turned  into  a  common  moss ;  where  the  country  people 
are  digging  turf  and  peats,  and  still  continue  so  to  do.  The  peats 
were  not  of  the  best,  being  soft  and  spongy,  but  become  better  and 
better,  and  I  am  informed  it  now  affords  good  peats.  This  matter 
of  fact  shows  both  the  generation  of  mosses,  and  whence  it  is  thai 
many  of  them  are  furnished  with  such  timber. 

These  highland  woods  are  usually  stored  with  other  kinds  pf  tim- 
ber ;  as  birch,  alder,  ash,  besides  shrubs  and  thorns ;  yet  we  never 
find  any  of  these  woods  remaining  in  the  mosses.  What  the  reason 
maybe,  that  the  fir  and.  oak  do  not  grow  in  several  .coimtries,  where 
they  are  found  so  plentifully  in  the  mosses,  is  matter  of  enquiry.  It 
seems  remarkable,  that  in  a  moss  near  the  town  of  Elgin  in  Murray, 
though  there  is  no  river  nor  water  that  runs  into  the  moss,  yet  three 
or  four  feet  in  the  moss,  there  is  a  sort  of  small  shell  fish,  resembling 
oysters,  found  numerously  in  the  very  body  of  the  p<ats,  and  the 
fish  alive  within  them;  though  no,  such  fish  is  found  in  any  water 
near  the  moss,  nor  in  any  adjacent  river ;  nor  even  in  the  stagnat- 
ing pits,  that  are  in  that  moss ;  but  only  in  the  very  substance  of 
the  turf.  [FhiL  Tran$.  1711.] 

SECTION    in. 

On  the  Bogs  of  Ireland.    By  Sir  Hans  Sloane,  Set.  JR.  S. 

What  the  earl  of  Cromartie  observes  of  the  bogs  or.  mosses  in 
Scotland,  and  the  wood  found  in  them,  I  can  confirm,  having  seen 
many  such  in  the  north  of  Ireland ;  where,  when  the  turf-diggers 
have  come  to  the  bottom,  or  firm  grounds  by  having  dug  out  all  the 
earth  proper  to  make  turf  or  peat,  and  come  to  the  clay  or  other 
'  soil,  by  draining  off  the  water,  then  there  have  appeared  roots  of  fir 
trees,  with  their  stumps  standing  a  foot  or  two  straight  upright,  and 
their  branches  spread  out  on  every  side  horizpntaQy  on  that  firm 
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•uiface ;  as  if  that  had  been  formerly  tbe'outward  face  of  the  gpround^ 
and  place  of  their  growth.  And  I  remember  to  have  obsenred  these 
rooU  to  be  sometimes  so  near  one  another,  as  that  their  branches 
.were,  as  it  were,  matted,  grew  over,  and  gave  place  to  one  another, 
as  we  every  day  see  in  roots  of  trees  where  they  grow  too  close,  I 
saw  once  the  body  of  a  fir-tree  dug  up  so  large,  as  to  be  judged  fit 
for.  the  main  pcist  of  a  windmill ;  which  was  discovered,  as  many  of 
them  are,  which  are  not  found  in  digging  turf,  by  the  grass,  which 
grew  over  it,  being,  in  a  very  dry  summer,  of  a  yellowish  colour. 

The  Rev.  Mr.  de  la  Pryme  sent  me  some  of  the  cones  found  with 
this  timber  in  the  great  fens  of  Lincolnshire,  which  differed  in  nothing 
firom  those  of  the  Scotch  fir,  which  is  so  plentifully  growing  in  Scot- 
land at  this  day,  and  which  some  years  since  were  judged  so  proper 
by  some  to  iaffbrd  masts  for  the  Royal  Navy,  that  I  think  some  per* 
sons  were  sent  thither  for  that  purpose.  But  they  were  not  able  to 
bring  about  what  they  intended,  from  the  difficulties  in  the  roads  by 
which  they  were  to  be  conveyed  to  the  sea ;  which,  in  Norway,  I 
have  heard  is  in  a  great  measure  effected  by  the  rivers*  Csesar  in« 
deed,  in  his  Commentaries  says,  that  the  siorts  of  timber  in  this 
island,  are  the  same  as  in  France,  prater  fagum  et  alnctem,  *'  except 
beech  and  fir/'  But  Lord  Cromartie's  account  is  a  sufficient  witness 
of  bis  mistake  as  to  one  sort  of  these  trees,  and  the  beeches  in  the 
Chiltero  countries  near  London,  prove  the  same  as  to  the  other.  For 
the  uses  of  this  under-ground  timber,  besides  those  of  other  wood, 
it  is  apUt  into  pieces,  and  being  lighted,  supplies  the  use  of  candles,' 
It  ia  aUo  made  into  ropes  ;  as  may  be  seen  in  the  Museum  of  the 
Boyal  Society,  by  a  long  piece  of  such  rope,  bought  in  Newry  mar- 
ket^ in  Ireland,  and  presented  to  the  Royal  Society ;  the  long  soak- 
ing in  water  having  rendered  the  wood  of  those  trees  fit  to  be  made 
into  ropes.  This  seems  to  prove,  that  as  the  soaking  of  hemp,  flax, 
aloe  leaves,  &c.  in  water,  dissolves  the  pulpy  part,  and  leaves  the  fi- 
brous fit  for  making  into  threads  and  ropes,  so  the  long  soaking  of 
trees  may,  in  length  of  time,  effect  the  same,  or  a  similar  change  in 
those  of  wood  and  timber. 

There  are  some  things  remarkable  which  may  here  be  noticed. 
One  ih  that  I  have  seen  what  I  thongfat  had  been  pieces  of  wood, 
not  only  in  clay  pits,  but  even  in  quarries  or  stone-t>its,  in  the  blocks 
of  stone  raised  out  of  their  strata,  or  layers ;  and  have  been  also  as- 
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sored  by  Mr.  Belters,  tbat  he  has  seen  large  pieces  of  nrood  in  the 
stone-pits  in  Gloncestershire  ;  and  jdso  that  in  Lancashire  there  is  a 
moss,  or  torf-bog,  where  the  black  spongy  mould,  made  use  of  for 
peals,  smells  very  strong  of  bitiraien,  or  petroleum ;  of  the  oH  of 
which  it  yields  a  very  great  quantity  by  distiUation.  And  likewise, 
the  late  Sir  Edward  Hannes  told  me,  that  near  the  Lord  Blessington's 
house,  at  Blesstngton,  in  Ireland,  there  appeared  a  light  where  the 
horses  trampled  with  tbeir  feet  <m  a  certain  space  of  soft  ground. 
On  my  desire  he  procured  me  some  of  this  mould,  which  I  have  yet 
by  me,  and  which  agrees  exactly  in  its  dark  colour,  lightness,  &c. 
irkfa  pea*  eartk  And  on  examination  of  tliis  by  a  microscope,  I 
found  the  light  proceeded  from  many  small  half-transparent  whitish 
lire  worms^  which  lay  in  it. 

The  faiackoeas  of  the  oak  in  such  bogs,  in  mfy  opinion,  arises  fromthe 
vttrtolic  juices  of  the  earth  soaked  int»  the  oak,  which  being  astringent 
is  turned  black  by  theou  Ink  is  mttde  of  galls,  an  astringisnt  excres- 
cence of  a  sort  of  oak  in  Turkey,  made  by  an  insect  there ;  and  of 
green  vitriol,  which  is  made  of  the  pyrites  dissolved  by  rain  water, 
and  iranw  Earth  of  all  sorts,  and  even  human  calculi,  and  the  ashes 
of  vegetables,  have  in  them  particles  of  iron,  ip  greater  or  kis  quan- 
tities. The  pyrites  is  also  very  common.  The  particles  of  iron 
coning  to  be  dissolved  by  this  pyrites,  subacid,  or  other  salts,  dis- 
solved by  water,-  or  perhaps  by  water  itself,  and  carried  into  these 
bogs,  there' fasten  to  the  tree,  soak  into  it>  and  turn  it  black.  These 
partiolea  in-some  river  water,  festening  to  the  oak  timber  floated  in  it, 
give  die  same  »  darkish  colour ;  as  noticed  by  Mr.  Fepys,  in  hit  Nav ai 
Memoirs  of  Engtend,  p.  71,  where  we  are  told  by  the  chief  ship- 
builders of  England,  that  Uie  best  foreign  plank  for  the  Royal  Navy, 
waa  brou^t  either  from  Dantzic,  Koningsbei^,  or  Riga,  of  the 
growth  of  Poland  and  Prussia,  ot  from  Hamburgh;  namely,  that 
sort  which  is  shipped,  from  thence  of  the  growth  of  Bohemia>  distin- 
guished  by  its  colour,  as  being  much  blacker  than  the  other,  and 
rendered  so,  as  is  said,  by  ks  long  soaking  in  the  water,  during  its 
passage  thither. 

In.  the  turf  bogs  of  Ireland,  fourteen  feet  deep,  are  found  not 
only  mouse^deer's  horns,  but  likewise  whole  skeletons  of  mouse- 
deer,  wherein  the  bones  bear  the  same  proportion  to  the  like  bones 
of  other  deer,  as  the  horns  bear  to  tbeir  horns.    There  are  also 
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found  in  Ibem,  gold  chains,  pieces  of  money,  and  roots  of  heaUi, 
several  musci,  or  mosses,  and  branches  of  trees  so  soft,  as  to  give 
no  resistance  to  the  turf-spade  :  and  I  was  told,  that  in'  cutting  turf 
in  one,  they  at  several  feet  deep  cut  through  what  the  Irish  call  a 
ruskin  of  butter,  which  was  a  firkin  or  vessel,  made  of  the  barks 
of  trees,  used  by  the  old  Irish  for  putting  up  their  butter.  And  I 
remember,  that  in  digging  the  wet  dock  at  Deptford,  there  was 
found  at  the  bottom,  about  nine  feet  deep^  grass  eaves,  haile-nuts, 
and  roots  of  trees:  and  there  also  was  found  a  piece  of  money, 
as  they  called  it ;  but  on  examination,  it  proved  to  be  a  leaden  seal, 
to  some  bull  of  Pope  Gregory  IX.  who  continued  Pope  from  A.  D. 
1227  to  124L 

From  Leiand's  Itinerary,  vol.  v.  p.  13,  &c.  written  ia  the  reign  of 
King  Henry  the  8th,  we  may  learn  the  common  opinion  in  hi^  days^ 
of  the  cause  of  the  destruction  of  woods,  with  the  growing  of  mosses, 
and  pools ;  and  that  at  that  time  in  Wales  the  sense  of  the  natives 
was,  that  the  subterraneous  trees  found  there,  had  formerly  grown 
th^re  ;  as  appeiars  by  the  following  eztrads,  ia  his  own  words,^  the 
language  of  the  times. 

'*  In  these  deyes  in  Mone,  wher  they  digge  torvea,  be  founde 
greate  rootes  of  tfees  that  serve  men  for  wood.  For  after  the.  trees 
were  cut  douoc;,  sogging  yertb  and  mosse  of  ei covetid  them,  and  now 
i\»  same  yerth  parid  away  for  turves  the  old  mayne  rootes  apfiere. 
Likewise  at  low  water,  about  id  the  shores  of  both  shores  of  Aber- 
dein  and  Towea  Merioneth,  appere  like  rootes  of  trees.  I  saw  hard 
by,  01^  the  lift  honde,  a  great  fenny  more,  owt  of  wich  the  inhabi- 
tantes  thereabout  digge  turfos  (iff  fier,  and  by  the  same  fenae  is  a 
fair  Llin  cawilid  Llinridde,  ii  miles  fipom  Stratefleuee.  Stratefleure 
i^  set  round  a)K>ut  with  montanes^  not  far  distant,  except  on  the  west 
parte,  wher  I>iffi?ine  Tyoe  is.  Many  hiUes  therabout  hath  bene  well 
woddid,  a^  evidently  by  old  rote»  apperith,  but  HiOW  in  them  is  aU 
moat  no  woede.  The  causfijes  be  tb«se  i  fif^t  the  wood  cult  doun 
was  never  copisid,  and  this  hath  beene  a  great  cause  of  destruction 
oC  wood  thorough  Wdes.  Secondly,  after  cutting  doun  of  wooddysy 
the  gottyahath  so  bytien  the  young  spring,  that  it  never  grew  but 
lyke  shrubbes.  Thirddely,  men  for  the  nonys  destroied  the  great 
woddis,  that  thei  shuld  not  barborow  theves. 

"  From  Whitchirch  a  mile  and  a  half  of  I  cam  by  the  pale  of  the 
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Urge  parke  of  Blackmer,  longging  to  the  erle  of  Sbreilisbiri,  'whereiit 
is  a  very  fair  place  or  loge.  The  park  hath  both  redde  dere  and  fa- 
k>w^.  In  the  park  (as  I  hard  say)  be  iii  fairle  poles,  of  the  wich  I  saw 
by  the  pale  the  largest  caullid  Blakein,  whereof  the  park  is  namid^ 
It  is  to  be  supposid  that  thes  pooles  for  the  most  part  in  ntiorisch 
groundes,  and  lying  sumwhat  in  low  groundes,  dreane  the  tnoist 
places  about  them,  and  so,  having  no  place  to  issne  owt,  stagne 
there.  Sum  be  likelyhod  have  begon  of  marie  pittes.  For  the  sandy 
grounde  of  sum  partes  of  Shropshire,  and  especially  of  Chestresbire' 
and  Lancastresbire,  wille  not  here  come  plentifully  but  it  be  merlyed. 
*'  From  Blakemere  to  Byklem.  in  a  fosse  iii  miles  of  sand,  hard  by 
Cholmeley,  6rst  I  saw  the  great  numbre  of  firre  trees,  the  wiche 
the  inhabitantes  thereby  commuhely  digge  up  for  fier  wood,  but  tfaer 
did  I  se  no  fyrre  trees  grouing.  Oftentimes  in  diggin  in  this  mosse 
or  more  for  peies  or  turves,  they  finde  the  hole  trees  of  the  first, 
sum  short  and  sum  veri  long,  without  twike  or  bow^  lyihg  sumtime- 
not  a  foote,  sumtime  iii  or  iiii  foote  depe  in  the  ground.  But  how 
or  when  thes  trees  came  doune,  other  be  cutting  or  wind  faulle,  no 
manne  ther  can  telle.  The  wood  of  them  in  burning  savorith  of  re-^ 
sine,  Morle  (in  Darbyshire)  Mr.  Leleabdes  place  is  buildid,  saving 
the  fiindation  of  stone  squarid  that  risith  within  a  great  moote  a  vi ' 
foote  above  the  water,  al  of  tymbre  after  the  commune  sort  of  build- 
ing of  houses  of  the  gentilman  for  most  of  Lancastresbire.  Ther  is 
as  much  plesur  of  orchardes  of  great  varite  of  frute  and  fair  made 
walkes  and  gardines  as  ther  is  in  any  place  of  Lancastresbire.  He 
brennith  al  turfes  and  petes  for  the  comotiodite  of  mosses  and  mores 
at  hand.  For  Chately  mosse  that  with  breking  up  of  abundance  of 
water  yn  hid  did  much  hurt  to  landes  thereabout,  and  rivers  witb 
wandering  mosse  and  corrupte  water  is  within  less  than  a  mile  of 
Morle.  And  yet  by  Morle  as  in  hegge  rowes  and  grovettes  is  meately 
good  plenti  of  wood,  but  good  husbandes  keep  hit  for  a  jewell.  Syr' 
John  Holcroftes  house  within  a  mile  or  more  of  Morle  stood'  in  jeo- ' 
pardi  with  Acting  of  the  mosse.  Riding  a  mile  and  more  beyond 
Morle,  I  saw  on  the  right  bond  a  place  nere  by  of  Mr.  Adderton, 
and  so  a  ii  miles  of  to  Ltdiate  Mosse,  in  the  right  side  whereof  my 
gide  said  that  ther  were  rootes  of  fyrre  wood. 
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'  "  AI  AoAdeimtiic  for  the  most  parte  in  time  past  bath  beene  ful 
of  wood^  aad  many  of  the  moores  replertiihid  with  hy  fyrre  trees.'' 

[Phii  TVaiw- 1711.] 

aECTlON    iV# 

Peat  Mostes  of  Kincardine  and  TlatiitH  in  Perthshire.     By 
the  Rev.  Chriitopher  fait. 

*   Tub  mosses  of  Kincardine  and  Flanders  are  situated  In  that  ex- 
tensire  plain  or  corse  which  begins  at  Borrowstoonness,  on  the  south 
side  of  the  Frith  of  F^rth»  and  a  little  abore  Eastern  Kincardine,  on 
the  north  side.    It  stii^tches  along  both  sides,*  first  of  the  FVith,  and 
afterwards  of  the  rirer  Forth,  as  far  as  Cardross,  ab6ut  twentj-two 
miles  west  of  the  point  where  it  begins.    The  breadth  of  this  plain, 
or  carse,  at  Falkirk,  where  it  is  widest,  is  id>out  seven  miles,  includ* 
ing  what  is  occupied  by  the  Frith.    At  Stirling  it  is  contracted  to 
three-quarters  of  a  milci  and  the  mean  breadth  of  it  from  that  place 
to  Cardross,  is  about  three  miles.    The  soil  is  a  rich  blue  clay,  be- 
yond any  depth  that  has  been  examined,  excepting  that  a  bed  of 
gravel  rises  near  to  the  surface  for  the  space  of  a  mile,  betwixt  Blair 
Dnimmond  and  Ochterty'rcy  and  dtps  towards  the  Forth,  at  the  rate 
of  about  one  foot  in  the  hundred..  Almost  the  whole  of  thir  tract 
appears  to  the  eye  like  a  dead  fl^t,  the  only  eminences  in  it  bdng 
those  of  Airth,  Dunmore,  Craigforth,  and  the  hill  of  Bript,  which 
are  all  inconsiderable,  both  as  to  extent  and  height    These  emf- 
nences  also  contain  the  only  rocks  discovered  in  the  extent  above 
mentioned,  except  that  the  I>ript  rock  is  continued  across  the  river, 
and  that  another  rock  also  crosses  it^  at  what  Me  called  the  cruives 
of  Craigforth,  and  gives  a  consideraUe  obstruction  to  the  stream, 
so  as  to  preventthe  tide  from  flowing  up  farther.    Throughout  the 
rest  of  the  carse,  no  stones  whatever  are  found  in  the  soil ;  but  beds 
of  sea-shelly,  particulariy  oyster-shells,  appear  in  many  places  of  it, 
as  in  ditches,  where  the  earth  has  been  dug  to  a  certain  depth,  and 
in  the  banks  of  the  Forth  and  its  branches.    A  bed  of  this  kind,  of 
considerable  thickness,  is  to  be  seen  near  the  bridge  of  Goody,  a 
small  river  that  runs  into  the  Forth  ^  and  another  is  to  be  seen  in  a 
baiAf  on  the  south  side  of  the  road  between  Polmouth  and  Bor- 
Towstounness.    When  the  Forth  encroaches  upon  its  banks,  it  also 
discovers  large  logs  of  timber  at  various  depths  in  the  clay, 
vou  u.  K  ; 
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CoDceroiiig  the  river  it  may  be  necessary  to  remark,  that  tbe  tide ; 
flows  as  far  as  the  bed  of  rock  near  Craigforth,  already  m^ntioned^ 
which  is  about  three  hundred  yards  below  the  junction  of  theTeith 
and  Forth.  Above  this  point,  the  surface  of  the  river  is  four  feet 
and  a  half  higher  than  the  surface  below,  even  at  spring  tides.  The 
only  other  fall  in  the  river  from  that  place  to  Cardross,  where  thp 
carse  terminates,  is  one  of  three  feet  at  the  ford  of  Frew,  abou^  eight 
miles  distant  from  the  former,  in  a  straight  line. 

It  will  serve  to  give  some  idea  of  the  flatness  of  this  country  l# 
observe,  that  by  a  survey  taken  of  the  river,  with  a  Tiew  to  rendtf  it 
navigable,  it  was  found,  that  a  dam  four  feet  in  height,  erected  at 
the  point  of  Craigforth,  would  increase  the  depth  of  the  mef  more 
than  three  feet  as  far  up  as  the  ford  of  Frew ;  and  that  one  of  five 
feet  in  height,  erected  at  Frew,  would  made  a  like  adACioo  to  tbe 
depth  of  the  river,  as  far  as  the  ford  of  Cardross.  The  height  there- 
fore  of  the  surface  of  the  Forth,  at  the  ford  of  CacdnoMi  above  the 
high-water  mark  at  the  cruives  of  Craigforth,  is  Um  than  ten  feet, 
and  this  on  a  distance  of  forty  miles,  measmllkf  by  the  course  of 
the  riyer,  or  of  eighteen  miles,  measuring  in  »  straight  line*  ITie 
surface  of  the  river  is  about  twenty-one  feet  below  the  level  of  the 
clay  ground  on  each  side  of  it ;  yet  in  flpods  the  country  is  often 
,  overflowed  to  a  considerable  extent 

A  great  part  of  the  surface  of  this  country  is  covered  by  peat 
bogs,  or  mosses,  as  thoy  are  usually  called.  The  first  of  these  mosses, 
and  the  farthest  east,  is  that  of  Kincardine,  which  lies  in  the  angle 
between  the  Forth  and  the  Teith,  and  reaches  westward  as  far  as 
Bumbank,  after  which  the  carse  is  deaf  of  moss  through  its  whole 
breadth  for  the  space  of  two  miles  and  a  half.  Beyond  this.  Moss- 
Flanders  commences,  and  eittends  westward  all  the  way  to  Cardross, 
occupying  a  large  portion  of  the  catse  on  both  sides  of  the  Forth. 
The  moss  of  Kincardine,  when  measured  twenty-five  years  ago,  con- 
tained above  1800  acres;  but  the  operations  which  will  be  described 
hereafter  have  now  reduced  it  to  1500. 

Both  these  mosses  are  of  the  same  nature,  as  are  also  some  others 
Jess  considerable,  which  lie  in  this  tract,  to  wit,  the  mosses  of  Frosk, 
Dunmore  and  Kinnaird,  which  occupy  a  large  share  of  the  carse 
that  lies  at  the  head  of  the  Frith,  and  also  betwixt  the  rivers  of 
Forth  and  Carron.  The  moss  of  Frosk  begins  about  five  miles  to 
the  south-ea^t  of  that  of  Kincardine,  and  the  moss  of  Kinnaird 
reaches  within  a  mile  and  a  half  of  the  river  Carron.    The  length  of 
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ill  these  numt»,  from  the  head  of  Mois-Ftandera  Dear  Cardrora,  to 
the  ffouth-east  point  of  the  inos»  of  Kinnaird*  deducting  the  intecvals 
that  are  dear  of  peat,  is  about  fifteen  miks,  and  the  total  of  their 
contents  is  computed  to  exceed  $000  acres.  The  greatest  height 
of  the  moss  above  the  chiy  on  which  it  lies  is  fourteen  &et  and  a 
half. 

Tlie  surlace  of  the  peat-moss  which  thus  rises  above  the  level  of 
the  carse«  when  viewed  at  a  little  distance,  seems  wholly  covered 
with  heath,  but  wh«n  examined  more  closely,  is  found  to  be  made 
up  only  of  small  tufts  of  heath,  intermixed  with  moss-plants,  such, 
as  ling,  cotton-grass,  and  in  one  spot  with  wild  rosemary ;  these 
tufb  being  separated  from  each  other  by  spaces  of  bog,  which  art 
quite  md,  and  have  no  plant  whatever  on  their  surface. 

When  laid  open,  this  moss  is  fimnd  to  consist  of  an  accumulation 
of  the  delm$  of  the  same  plants,  which  are  more  or  less  advanced 
in  putrefaction,  according  to  the  depth,  and  the  degrees  of  humidity, 
and  compression.  At  the  bottom  «f  the  moss,  or  at  the  surface  of 
the  day  on  which  it  rests,  is  a  stratum  composed  chiefly  of  bits  of. 
rotten  wood,  but  with  which  is  mingled  sometimes  a  little  Uack 
earth,  and  sometimes  also  bunches  of  heath,  hr  more  entire  than 
tiiose  which  are  found  nearer  to  the  surface  of  the  moss.  Here  also  are 
innumerable  trunks  of  trees,  lying  along  close  by  their  roots,  which 
roots  are  still  fixed  in  the  clay,  as  in  their  natural  state.  The  roots 
of  the  heath  are  also  fixed  in  the  clay,  and  appear  to  have  been  the 
production  of  the  soil  before  the  moss  was  superinduced  over  it 

In  the  moss  of  Kincardine,  is  a  considerable  extent  of  what  is 
c^edfl&tV'fnoss,  thSt  is,  flowing  or  fluid  moss,  the  surface  of  which 
is  smooth,  and  which,  until  lately  drained,  was  so  saturated  with  the 
water  that  was  confined  in  it,  either  by  the  great  extent  of  the  moss 
upon  all  sides,  or  by  the  greater  height  of  some  of  the  adjoining 
grounds,  as  to  be  almost  literally  in  the  state  which  its  name  indi- 
cates. The  other  parts  of  the  moss  have  generally  such^a  degree  of 
solidity  as  fits  them  for  being  cut  into  peat,  at  least  towards  the 
bottom ;  for  in  the  upper  parts  the  plants  are  too  little  advanced  in 
putrefaction,  and  too  little  compressed^  to  have  the  cohesion  requi- 
site to  be  formed  into  peat. 

The  methods  used  for  improving  these  mosses  have  been  various. 
Sometimes,  after  the  moss  was  so*  far  drained  by  the  common  ope- 
ration of  making  it  into  peat,  as  to  bear  cattle  in  dry  weather,  it 
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Was  rfpeatedly  ploagbed  and  burnt,  «o  as  to  be  converted  inta* 
manure  for  the  clay  tbat  was  under  it"*. 

Tbis  could  only  be  done  where  the  moss  was  thin.  Where  it 
was  too  thick  to  be  reclaimed  inlhis  manner,  the  people  contented  < 
themselves  with  improving  the  surface,  by  ploughing  the  adies  into 
it,  or  by  laying  upon  it  clay  brought  from  the  adjacent  cultivated 
ground.  The  progress^  however,  that  was  made  in  the  cultivalion 
of  the  moss  by  these  methods  was  never  very  considerable ;  and 
therefore,  for  some  time  past^  they  have  given  place  to. that  of  floating 
off  the  whole  body  of  the  moss  by  water,  except  a  stratum  two  or 
three  inches  thick  in  contact  witlr  the  clay.  The  soil  thus  cleared 
of  moss  is  excellent,  and  is  found  to  let  lOMBedMitely  for  fifteen  shil- 
lings per  acre.  This  operation  of  floating. is*. rendered  practicable 
by  the  peculiar  nature  of  this  moss,  which,  a»  has  been  said,  is\su- 
perinduced  upon  the  eriginal  soiH  so  that  the  cky  under  it  is  on  a 
level  with  the  adjoining  cultivated  grounds. 

This  method  of  cultivation  is  supposed  to  have  been  practised  oo 
the  mosses  betwixt  the  Forth  and  Carron  about  the  beginning  of  the. 
present  century,  where  it  is  computed,  that  above  600  acres  have 
been  cleared  with  the  water  collected  from  the  moss  alone,  without  ^ 
the  assbtance  of  any  stream  from  the  higher  groundf.  The  same 
method  seems  to  have  been  followed  in  the  mosseaof  Kincariine  and 
Flanders  about  forty  years  ago,  though  with  little  effect,  and  without 
any  general  plan,  till  about  the  year  177Q,  when  the  late  Lord 
Kames,  who  was  proprietor  of  1500  acres  of  the  moss  of  Kintat- 
dine,  and  a  considerable  portion  of  Moss-Flanders,  adopted  and 

' '  *  The  people  engaged  In  this  work  have  their  houses  hi  the  moss;  Tbesf  ate 
at  fiist  sometiniei  bailt  of  sod,  sopported  by  a  ftamc  of  wood,  laMLea  the  sorfiKe 
of  ihemoss  f  bat  as  soon  at  any  progreis  is  made  In  deariag  the  gromid,  they 
are  cot  oat  of  the  moss  Itself.  For  that  pnrpose^  a  drsio  b  eat  through  the 
aiossy  andat  least  a  foot  deop  into  the  cby,  as  fiur  as  the  intended  house  is  to 
teach;  a  spaee  from  two  to  six  yards  wide  b  then  cleared  all  round  it;  and 
lastly  the  area  of  the  home  b  also  cleared,  reaving  a  wall  of  moss  on  e? ery 
side,  about  four  feet  and  a  half  diiek  at  bottom,  and  three  feet  thick  at  top. 
The  feet  of  the  cupples  which  are  to  support  the  roof  are  hiserted  into  thir 
wall,  but  do  not  rest  upon  it,  as  they  reach  as  low  as  t^e  clay,  from  which  they 
rise  up,  nearly  perpeadicubr,  as  fhr  as  the  top  of  the  wall.  The  ^gables  are 
completed  with  sod  or  mod.  As  the  moss  waU<4  dry,  and  are  consolidated^ 
what  was  origiflally  ten  or  twelve  feet  high,  sinEs  down  to  the  height  of  five  or 
^f<Bet.      •  ;  ^ 
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gveatly  improred  it.    It  it  now  in  geocral  use,  and  it  coodocted  in 
the  follovriDg  manner. 

A  channel,  about  eighteen  inches  wide  and  two  feet  deep,  is  dug- 
in  the  clay  along  the  edge  of  the  moss  intended  to  be  removed, 
tiiroiigh  which  a  stream  of  water  is  conducted  about  a  foot  deep*. 
The  workman,  with  a  wooden  spade,  then  cuts  away  a  layer  of  the 
nioes  along  the  edge  of  the  channel  >to  ithe  breadth  of  about  six 
fcet,  and  throws  k  into  the  water,  whlcbi  if  the  channel  has  a  tole« 
rable  declifity,  will  serve  to  carry  away  as  much  moss  as  six  men 
can  throw  into  it.  The  moss  being  thus  removed  for  the  whole 
leogtfa  of  the  channel,  ^to  ihe  depth  of  about  thirteen  inches,  and 
to  the  distance  of  about  aiz  feet,  the  operation  is  repeated  upon  the  ' 
moss  below,  and  so  on,  till  there  is  left  a  stratum  of  moss,  only  six 
inches  tfaic^  npon  the  surface  of  the  clay.  This  thin  stratum  «f 
i»oes»  being  dried  by  the  summer  heat,  is  afterwardsdug,  or  ploughed, 
and  burned,  and  when  the  ashes  thus  produced  are  ploughed  into 
the  clay,  the  ground  is  thought  sufficiently  prepared  for  a  ccop  of 
oats. 

At  the  bottom  of  the^moss  when  thus  cleared,  a  multitude  of  the 
bodies  and  roots  of  trees  are  found,  .which  leave  no  doubt,  that  the 
grounds  thus  covered  by  the  moss  have  ^been  once  occupied  by  a 
ftrest.  Though  it  is  not,  I  believe,  unusual  to  meet  with  trees  in 
moescs,  yet  they  are 'rarely  found  in  such  abundance  as  in  the  pre* 
sent  instance.  For  they  are  ifound  here  lying  as  thick  upon  the 
day  as'they  can  be  supposed  .to  have  grown  upon  it ;  and  what  is 
yet  »ore«ingidar,  the  roots  remain  fixed  in  the  clay  in  dieir  natural 
state,  corresponding  in  aize  and  in  species. to  the  trees  that  lie  by. 
their  sides.  . 

The  trees  ape  4iA,'An^tk,  hasel,  aider,  willow,  and  in  one  place 
there  are  a  few  firs.  Among  these  the  oak  abounds  most»  especially 
upon  the  west  side  of  the  mess,  where  forty  large  ^rees  of  this  spe« 
ciea  were  lately  found  lying  by  Iheir  roots,  and  as.cldse  to.one  another 
as*  they  can  be  supposed  to  have  grown,  ^ne  of  these  oaks  mea- 
sures' fifty  ^t  in  length,  and  more  than  three  feet  in  diameter, 
and  .three  hundred  and  fourteen  eirdes,  >Qr  years'  growths,  were 
counted  in  one  of  the  roots.  In  another  part  of  the  moss,  an  oak 
was'feond-that  measured  four  feet  in  diameter ;  and  I  am  assured, 
that  some  years  ago.  a  root  was  discovered  at  Ross,  on  the  south 
side  of  theinoss,  that  wu  fifteen  feet  in  diameter  at  the  surface  of 
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the  clay;  and  the  tree,  which  was  twenty-two  feet  i 

four  feet  eight  inches  in  diameter  at  the  lower  end,  where  it  knd 

been  cut  over,  at  the  height  of  a  yard  from  the  ground. 

The  oak  is  usually  black,  and  the  wood  still  sound,  especially  on 
the  side  of  the  tree  that  lies  next  the  clay.  It  is  fit  for  various  pur- 
poses, and  would  probably  be  of  much  greater  value,  if  the  people 
into  whose  hands  it  falls  had  skill  to  dry  it  properly.  As  it  is  dmip* 
naged,  it  usually  opens  into  various  fissures,  which  disqualify  it  for 
being  sawn  into  planks. 

The  roots  of  the  oak  are  all  found  fixed  in  the  clay  in  their  natural 
jtate,  and  usually  rise  above  it  to  the  height  of  about  three  feet. 
They  are  very  little  rotten,  and  it  requires  much  labour  to  grub 
them  up. 

The  other  kinds  of  trees  are  so  much  decayed,  that  fewer  dbseiw 
vations  can  be  made  upon  them.  Their  roots  are  also  fixed  in  the 
qlay ;  but  they  generally  rise  not  more  than  a  foot  and  a  half  above 
its  surface.  >   . 

The  facts  which  have  now  been  described  will  perhaps  be  found, 
upon  examination,  to  point  out  the  cause  by  which  these  trees  were 
brought  into  their  present  situation,  and  also  the  time  when  that 
event  must  have  taken  place. 

For,  first,  these  facts  are  utterly  inconsistent  with  the  supposition, 
that  the  trees  have  fallen  through  natural  decay ;  as  in  that  case, 
they  must  have  been  broken  over  at  dffi^rent  heights  above  the  sur* 
face,  and  both  the  trunks  and  the  roots  most  have  been  too  fat 
acdvanced  in  putrefaction,  before  the  mosswBs  formed  over  them, 
for  any  part  of  them  to  remain  sound  at  this  day. 

The  same  circumstances  seem  also  irreconcileable  with  the  supposi* 
tion,  that  these  forests  have  been  bloKrn  down  by  the  wind,  as:  in  that 
case  also  the  trees  must  have  been  brofceti  over  ttt  different  heigfatsi  and 
must  frequently  have  been  torn  up  by  tbe  roots;  a  single  instance 
of  either  of  which  has  not  been  seen  by. the  author  of  these  remarks. 
It  is  indeed  said,  that  a  few  single  roots,  in  different  parts  of  the 
moss,  have  been  observed,  which  seem  to  be  torn  up,  and  what  is 
perhaps  difficult  to  be  explained,  no  trunk  was  found  attadied  to 
them. 

It  cannot  be  admitted  as  an  argument  in  supportof  the  preoedii^ 
supposition,  that  the  trees  lie  most  frequently  in  the  direction  frDm 
south-west  to  north-east.    For  as  tbe  south-west  wind  is  the  pre- 
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failiag  and  moBt  violent  wind  id  tbis  country,  tbe  weight  of  the 
tops  of  the  trees  is  generally  turned  from  that  quarter ;  and  by 
whiaitever  cause  they  foil,  they  wiM  therefore,  in  general,  be  directed 
towards  the  north-east. 

The  most  plausible  solution  therefore  is,  that  the  trees  have  been 
cut  doWn.  The  height  of  the  stumps  which  is  commonly  about  two 
feet  and  a  half,  favours  this  opinion,  as,  at  that  height,  the  diameter 
of  a  large  tree  is  usuaHy  much  less  than  it  is  nearer  the  ground,  and 
aa  the  cutter  can  better  apply  his  strength  at  this  than  at  a  greater 
height  The  soundness  of  the  roots  and  trunks  seem  also  inexpli- 
cable on  any  other  supposition. 

Marks  of  an  axe,  not  exceeding  two  inches  and  a  half  in  breadth 
are:  sometimes  discernible  on  the  lower  ends  of  these  trees.  The 
small  breadth  of  the  axe,  and  the  length  of  the  time  that  the  trees 
doubtless  remained  exposed  before  they  were  covered  with  the  moss, 
seeqis  sufficiently  to  account  for  these  marks  not  having  been  more 
frequently  discovered. 

Bui  it  will  be  asked,  what  reason  can  be  assigned  for  undertaking 
a  Work  of  so  great  labour  as  the  cutting  dowt)  of  Mch  extensive 
forests  must  have  been  ?  The  value  of  the  timber  was  evidently  not 
tte  motive  of  this  work,  otberwiscthe  trees  would  not  have  been' 
left  b^htnd.^  Neither  was  the  clearing  of  the  ground  the  object  that 
was  in  view,  since,  after  all  this  labour,  the  ground  remained  aa 
much  incumbered  as  before.  If,  however,  we  recollect  the  history ' 
of  Britain- from  the  reign  of  Domitian  to  the  acceasion  of  Caracalfa, 
aod  consider  the  local  situation  of  the  mosses,  we  shall  find  good' 
iMsoils  for  ascribing  the  destruction  of  the  forests  in  question  to  the 
Romans. 

It  is  Well  known,  that  from  the  time  when  Julius  Csesar  fh^  in- 
vaded this  i4and  to  the  decline  of  the  Roman  power,  the  Btitbns,  un- 
a\>le  to  contend  witb  the  arms  and  discipline  of  the  legions  in  pitched 
battles,  or  in  the  open  country,  were  forced  to  take  shelter  in  their 
woods  and  morasses,  from  which  they  aiMM>yed  the  Romans  by  their  • 
incursions.  The  Roman  generals,  therefinre,  from  thd  time  of  Agri- 
c'olk'  at  1^'ast,  employed  not  only  their  own  sbldiers,  but  also  many 
oT  the  t>rovinciated  Britbns,  in  d^privinir  the  free  Btitons  of  theif 
places  of  refuge,  by  cutting  down  the  wo6ds,  or,  at  least,  making^. 
great  openings  in  them,  and  by  draining  the  morasses,  or  making 
roads  through  them^    These  seem  to  be  the  servile  labours  whioh 
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Galgacus,  io  his  speech. before  the  battle  with  Agricab>  warns, the 
Caledonians  of,  as  awaiting  the  vanquished.  **  Corpora  ipsa  ae 
manns,  sylyis  ac  paludibus  emuniendis,  inter  rerbera  ac  contumeliaa 
conterunt*." 

In  like  manner,  Severos  is  said  to  ba?e  employed  a  great  part  of  his 
troops,  not  only  in  building  the  wall  which  bears  his  name,  but  in 
cutting  down  the  woods,  draining  the  marshes,  and  throwing  bridges 
over  the  rivef^  which  obstructed  his  march  into  the  northern  parU 
of  Britainf.  But  though  in  that  march  he  must  probably  have 
passed  over  the  very  grounds  now  occupied  by  the  motsei  of  Kin* 
cardine  and  Frosk^  I  am  inclined  to  believe,  that  the  destruction  of 
the  forests,  up^n  the  side  of  the  Forth,  is  rather  to  be  attributed 
to  bis  predecessors,  who  aimed  at  making  the  wall  between  the 
Friths  of  Forth  and  Clyde,  the  limits  of  their  empire,  than  to  Se- 
venis  himself,  who  withdrew  his  troops  from  the  country  betwixt 
the  two  walls, -ai\d  either  strengthened  Adrian's  wall,  from  the  Tyno 
to  the  Solway  Frith,  or  built  another  nearly  in  the  same  direction. 

Th^  ftomaos  indeed  mvst  have  found  themselves  more  incom* 
moded  l^  the  forests  in  iquestion  than  by  any  other  alfno#t  in  the, 
island ;  both  because  of  their  yicinity  to  the  Roman  province,  and 
because  the  oqly  roads  by  which  the  Romans  could  penetrate  into 
the  country  posges^d  by  the.  Caledonians  Wjsre  through,  the  carle,, 
and  across  tbc  groi^nds  \^iyf^pf^  U^.e  .mosses  of  Frosk  and  Kincar- 
dine. 

'  The  moas  of  Kinnaird,  which  was  bo  doubt .  fonnerly  united  to. 
that  of  Frosk,  is  only  a  mile  and  a  ha^f  distant  from  the  river  of 
Carroo,  which  river,  where  it.  enters  the  carses  and  ceases  to  be: 
fordable,  seems  to  have  been  the  boundary  of  the  Roman  province|». 

*  Tacitus  in  Vit*  Afric.  jcap,  31. 

lx«  ;(MmMnr,  juu  rove  worafMug  ifvyfum,  ]>io.  Camp  lib.  Iiavi.  cap.  13.  The  woikt 
bare  enaaierated  were  attended  with  sach  difficalty,  that  thongb,  acebrdiiig  to 
the  stme  historian,  Severos  was  never  met  by  the  British  amy  fai  the  iiehl»  he 
lost  fifly  thousand  men  in  tlie  coarse  of  this  expeditioa.    Ibid. 

t  That  the  river  Carroo  was  the  boundary  pf  tbf  Roman  province  is  ren- , 
dered  probable  by  the  situation  of  Arthur's  Oven,  as  it  was  called,  which  is 
supposed  to  have  been  a  temple  dedicated  to  Terminus^  and  erected  bear  the 
Roman  firoutier.  It  stood  on  the  west  side  of  the  river  Carron,  or  between 
that  rirer  and  Kmnaird.  There  hr  also  a  passage  in  Herodfam  that  favours  the 
same  e^iaion.  That  historian  meations  the  army  of  Severus  passiag  fm  wftfb* 
0)u)ftcM  ^caf««T«  Tf  SM  x*fMr«  rnt  *P«|MMfy  «fX"c«    He  adds ^  that  on  tliis  fnth 
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^td  the  moii  of  Kiocardine  .is  ooly  twdfc  milet  diftant  firocnthe 
ttaiion  at.  Cuneloo.  Foreatf,.tbe^fore,  in  either  of  tbeie  placet 
would  have  afibrded  very  convenient  refuge  to  the  ^Caledonians 
whether  thej  were  making  incurtipnt  into  the  lUmian. province,  or 
haraatiftg  the  Roman. armiea  in.their  expeditiont  towirdi  the  north. 

Besides,  that  a  people,  more  civilized  than  the  ancient  :Caledo-« 
njans,  must  have  been  in  this  country  before  the  moss  of  KiMardine 
existed,  is  completely  established  by  the  discovery  of  a  road  on  the. 
surface  of  the  clay  at  the  bottom  of  that  moss,  after  the  peat,  to.the. 
depth  of  eight  foet,  had  boen  remove^.  The  part  of  this  road  al- 
ready discovered  is  abcMUt  seventy  yards  long;  the  breadth  of  it  is 
four  yards,  and  it  is  constructed  of  tree^,  measuring  from  nine 
to  twelve  inches  in  diameter,  laid  in.  the  direction  of  the  road. 
Across  these  have  been  laid  other  trees  about  half  their  size,  and 
the  whole  has  been  covered  with  brufhwood.  The  depth  of  the 
materials  varies  in  conformity  to  the  nature  of  the  soil ;  the  trees, 
wjbich  are  laid  lengthwise,  being  generally  on  the  surface  of  the.  clay, 
bpt  in  the  lowest,  and  wettest  parts,  they  are  sunk  about  two  ieei 
undef  the  surface. 

Hiis  road  lies  across,  a  piece  of  ground  lower  than  the  ad(|aoent 
grpoiids,  and  its  direction  is  from  the  Fprth  across  Uie  moss,  where 
it  is  D^rowest,  towards  a  road,  supposed  to  be  jtoman,.  that  passes 
b^wvea  the  moss  and  the  river  Teith.  The  vestiges  of  this  lastroad 
have  been  traced,  from  about  four  miles  north-wesi,  of  the  bridge 
of  Dript,  where  formerly  there  was  a  ford,  across  the  river,  south- 
east by  Torwood  and  liirbert,  to  Camdon  on  the  walL  This  road 
is  laid  about  a  foot  deep  with  gravel,  under  wfiich,  in  some  places,  is 
also  a  hyer  of  stones,  and  it  appears  to  have  been  about  twenty,  feet 
wide,. though,  by  the  land  having  been  under  tillage,  its. breadth 
cannot  be  exactly  ascoiained.  The  direction  of  it,  after  it  crosses 
the  Forth  at  Dript,  is  in  a  line  that  points  north-west  to  the  pass  of 
Leoy,  the  chief  avenue  to  the  Highlands  on  this  side,  and  through 
which  the  military  road  to  Fort  William  is  pow  actually  conducted; 
It  is  therefore  considered,  with  great,  probability,  as  having  b^co , 
originally  designed  for  the  use  of  the  troops  employed  to  repel  the 
incursions  made  by  the  Caledonians  from  the  mountains  into  the 

....  ^  I 

tier  Ike  Barbariaoi  fsailj  SMde  tkeir  cicaps»  cail  cmmsM  thtwmhm  ^  ik$  , 
Okfccto  €n4  sMivki.    Hand.  Ub.  iil.  ci^p.  48. . 
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I  jlr^^nce;  At  tbe  suae  tine,  it  may  hhvt  bten  connected 
milk  the  other  roads  that  stretched  moi«  dii^ctly  toward  the  north, 
fay  Daniblane  aflNl  die  well-knawn  station  of  Ardoch.  It  tktk  scarcely 
be  do«bted>  that  it  also  communicated  with  the  road  in  the  moss, 
and  that  this  last  is  to  be  reckoned  a  part  of  the  military  works  of 
tli^  Roitians*  > 

On  the  wbole,  therefore,  ibe  condusiohs,  t<^  which  we  are  thiia 
necessarily  led,  appear  to  be  these :  thiat  before  tb^  time  of  Agticola, 
the  fim  of  the  Roman  Generals  who  attempted' to  secure  the  northern 
frontier  of  the  province  by  a  regular  chain  of  posts*,  the?  greater 
part  of  the  level  oodntry  on  the  banks  of  the  Forth  was  occupied 
by* extensive  forests;  that  about  this  period,  or  soOn  afterwards,  ar 
great  part  of  these  foi^esits,  being  at  no  great  distance  from  the  above 
frontier,  were  cut  down  by  the  Romans  for  the  purpose  of  depriving 
the  natives  of  the  fas^ncfsses  and  places  of  strength  from  which  they 
w^ere  continuaAly  making  incursions  into  the  province ;  and  that 
from  the  tre^s  thus  ciitdowri,  and  suff<^red  to  rot  upon  those  low 
and -marshy  ^rbiind^;  origitialted  the  vast  body^  of  peat^moss  which 
covers  them  at  the  present  time.  The  production  of  p^at-moss 
from  the  decay  of  forests,  is  not  zpoiiulatum  that  will  be  supposed 
snlirjeot  to  any  difficulty,  it  is  a  principle  admitted  by  iyatura1fsts> 
on  diegroUnd  of  actual  observationt^  with  respect  at  least  to  coun» 
tries '^  ill  high  latitudes,'  and  serves  to  explain  many  appearatices  in 
other  partb  of  tbts'  ishitid,  which  have  a  great  resemblance  to  tho^ 
that  have  now  been  described |. 

^  Hiti  c1iaiirorpMts'b<>tw^^'the  F6HI1  and  Clyde  is  mentibbed  by  Tacitus, 
VU.  A'^e.  cap.  ia;  a*  the  work  of  Agrifcbtt^s  foni^th  eaiiipatgn,  wtrfoh  coin- 
cides  with  the  year  81  of  oar  tera.  See  Honeley's  Britain,  book  i.  chap:  5.  It 
m^  about  fl%  years  afterwards  that  tlie  ^irall  6f  Antoaiona  wm  boiltt  nearly  in 
the  same  line.  The  age  of  the  moss  caonot  therefore  be  estimated  at  much  less 
than  1700  years, 
f  See'tiord  Crbmartie'^B  paper  on  t^eat-moss,  chap.  xxvi.  sect.  li.' 
t^Seeithadcodutof  Jaatfield'Chaice  near  Do^<i^t^,  Phif.'Tratis.  vol.ttSi: 
pi990l  H  nay be'prop^r  to  oMerve,  that  tbte mo^  of KAieiirdhie,  &c.  b^g 
phiM  above  this  level  of  theai^aoent  plain,  are  of  the  kind  that  might  be  ex- 
pected to  break  out  and  overspread  the  lower  grounds,  which  however  t^hey 
are  not  known  to  have  done,  while  they  remained  in  their  natural  state.  They 
do  not  indeed  abound  very  much  in  water,  insomuch  that  the  floating  oflf  of  the 
p«4t,  when  it  it  carried  to  sttch  an'  extent  as' it  is  noW,  reqiair^s  all  artificial 
Bopply  of  water.    This  supply  is  acebrdfagly  proeuyed  at  preset'  by  an  engine 
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By  Mr.  jr.  Walker,  ^  MqffiU. 

It  is  not  sui^rising  thstttfais  im^|>Cion  bai  evetjwwirt  attribted 
tbe  attention  of  tfae  public;  fortboiigh  tbe  cause  of  it  is^db^ibu'j, 
yet  the  alteration  tbat  it  bas  prodoosd  on  tbe  face  of  tbe  eartb, 
seems  to  be  greater  tban  any  we  bave  known  in  Britain,  from  na* 
ttirat  causes,  since  tbe  destruction  of  Earl  Goodwin's  estate.  It  bk[)- 
peti^d  on  tbe  16th  of  December,  wben  there  fell  such  a  d^uge  of 
niin,  over  aH  the  north  of  England,  as  has  not  been  kilowii  for  flt 
least  200  years.  There  w'as  a  very  grekt  flood  at  TWToffkt,  bat  Mr. 
W.  thinks  he  has  seen  one  or  two  gi'cater,  and  certainly  it  was  not 
tfo  extraordinary  here  as  farther  s6uth.  *  .  . 

The  Solway  flow  contains  1300  acres  of  very  deep  and  tend^ 
mos8^  which  before  this  accident  were  impassable,  evett  in  summer, 
to  a  ibot  passenger.  It  was  mostly  of  the  quag  kind,  whi<!b  Ts  a  is6rt 
of  moss  covered  at  top  with  a  turf  of  heath  and  coarse  ai][uatic  grasses; 
but  so  soft  and  watery  below,  tbat  if  a  pole  is  once  thrust  through  the 
turf,  it  can  easily  be  pushed;  though  perhaps  15  or  30  feet  long;  to 
tbe  bottom.  If  a^person  ventunro  oil  ode  of  these  qtiag^,  it  bends  in 
Waves  urider  his  feet ;  and  if  the  surface  breaks,  he  is  in  danger  of 


which  Mr.  Drammood  has  caused  to  be  erected  for  raiding  the  wtter^  from 
TeUb,  and  which  is  one  of  the  most  material  improvements  that  has  been  made 
in  the  husbandry  of  the  moss. 

But  though  there  is  no  memory  of  th6  moss  having  flowed  Vhite  it  remained 
iii  its  natnnd  state ;  on  the  Slst  March,  1792,  it  burst  ont  on  the  we^t  side,  near 
the  sonthemmbst  cottage,  to  the  height  of  its  side  wall,  covering  fifiy-six  yard^  in 
breadth,  and  about  the  extent  of  an  acre  of  ground  that  haci  been  clearedl  tmd 
early  in  the  morning  of  the  same  day  of  1793,  it  was  discovered  ti>  have  flowed 
again,  and  to  have  reached  the  northernmost  cottage  of  the  same  line  of  bouses. 
The  iobabltanf  s  escaped  by  a  window  on  the  opposite  side  of  (he  home,  liie 
moss  afterwards  bore  down  the  side  waHsof  the  hou^e,  that  were  bnllt'of  stoi^'e^ 
and  continued  to  fl6w  slovrly  for^ii^d,  eight  feet  id  de|^th  at  the  i^ddVe;  and 
HOO  feet  in  breadth,  nnfil  nhie  o'clock  m  the  morning  of  the  !!d<l,  Wl/eil It  hkd 
advanced  6M>  feet,  and"covered  tweTve  act^  of  ground  (hkt  hikd  be^' de&r^dr 
It  would  ntidoiibtedfy  have  flowed  much  fhrther,  had  not  k  greiaii  nimiber  of 
men  l>een  employed  ni^t  and  day,  in  'giving  vent  t6  the  W^ter  Vniated  wfth  tfab 
moss  that  bad  flowed,  and  m  intercepting  fliat  which  contlnaed  to  discharge 
Itself  from  the  main  body  of  moss. 
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tinking  to  the  bottom*.  The  surface  of  the  flow  vtzB,  at  different 
placet,  between  50  and  80  feet  higher  than  the  fine  fertile  plain,  be- 
tween it  and  the  river  Esk.  About  the  middle  of  the  flow  were  the 
deepest  quags,  and  there  the  moss  was  elevated  higher  above  the 
plain,  than  in  anj  part  of  the  neighbourhood*.  From  this,  to  the 
ficu'm.caUed  the  Gap,  upon  the  plaip  there  was  a  broad  guUj,  thoug|i. 
not  very  deep,  through  which  a  brook  used  to  run.  The  moss,  being, 
quite  overcharged  with  the  flood,  burst  at  these,  quags,  about  11 
o'clock  at  night,  and  finding  a  descent  at  band,  poured  its  contents 
through  the  guUj  into  the  plain*.  It  luiprised  the  inhabitants  of  13 
hamlets  in  their  bedsf.  Nobody  was  lost,  but  many  of  the  people 
saved  their  lives  with  great  difficulty. .  Next,  morning^  35  families 
were  found  dispossessed,  with  the  loss  of  most  of  their  com  and  some 
cattle |.  Some  of  the  houses  were  nearly  totally  covered,  and  others 
of  them  be  saw  standing  in  the  moss,  up  to  die  thatcbt  the  side  walls 
being  about  8  feet  high*. 

In  the  morning,  above  900  acres  were  entirely  overwhelmed ; 
and  this  body  of  moss  and  water,  whicb  was  of  such  a  consistency, 
as  to  move  freely,  continued  to  spread  itself  on  all  bands  for  several 
days.  It  was  come  to  a  stop  when  Mr.  W.  saw  it,  and  had  covered 
3Q0  acres,  as  he  was  informed  by  a  gentleman,  who  had  looked  over 
the  plans  of  the  grounds,  with  Mr.  Graham  the  pro{»ietQr:  but. 
every  fall  of  rain  sets  it  again  in  motion,  and  it  has  now  overspread 
above  400  acres.  At  the  farthest  part  it  had  run  within  a  musket 
shot  of  the  post  road  leading  from  Md£ht  to  Carlisle,  when  he  saw 

*  Tlie  surfiMe  was  always  so  nodi  of  a  quagmire,  that  hi  most  places  itwas 
iiardly  nfe  fi)r  any  thing  beavisr  than  a  sportsman  to  venture  on  it,  e? en  in  the 
driest  sammeis.  A  great  namber  of  Seotcfamen,  in  the  army  eommanded  by 
Oliver  Sinclair,  in  the  time  of  Henry  Stb,  lost  their  lives  in  it;  and  it  is  said 
that  soflse  people  digging  peats  on  it,  met  with  the  skeleton  of  a  trooper  and 
his  horse  in  complete  armoor,  oot  many  years  ago.-*Orig. 

t  Those  who  were  nearest  the  place  of  boirtmg,  were  alarmed  with  the  oa*> 
moal  noise  it  made ;  others  not  till  it  had  entered  their  hooses,  or  even,  as  was 
the  case  with  some,  not  till  tbey.fonad  it  m  their  heds.— Orig. . 

t  The  case  of  a  cow  seems  shignlar  enough  to  desenre  a  particoiar  mention. 
She  was  the  only  one  of  8  m  the  same  eow4mBse  tha^  was  saved,  after  hafhig 
stood  60  hows  up  to  the  neck  u  mud  and  water.  ,  When  she  was  ^t  out*  she 
4i4.  not  rtfiise  to  eatt  but  water  she  would  not  taste,  nor  eoakl  efen  look  at, 
without,  sbowuig  amnifest  signs  of  horror.  She  is  now  racoaeiled  to  it,  and. 
likely  to  recover^— Orig* 
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k^  but  it  hai  ^ce  overflawed  the  load,  and  reached  the  Eik.  Tbis^ 
iirer»  which  wis  one  of  the  dearest  In  the  worid«  is  now  rendered 
hUck  as  ink«  by  the  mixture  of  the  mos8»  and  no  salmon  has  since 
entered  into  it.  A  farmer  also  told  him>  that  on  removing  the  mossj 
to  get  at  a  well  which  it  had  covered,  they  found  all  the  earth- 
worms lying  dead  on  the  surface  of  the  ground.  The  Und  that  is 
covered  was  all  inclosed  with  hedges,  bore  excellent  crops  of  wheat 
and  turnips,  and  rented  from  11  to  14  shillings,  besides  the  taxes 
and'tithes,  whi<;h  amounted  to  4  shillings  per  acre. 

Mr.  W.  endeavoured,  to  guess  at  the  depth  of  the  moss  oa  the 
plain,  by  a.largie  thorn,  which  stands  in  the  middle  of  it,  and  which 
is.buried  to  above  the  division,  of  the  branches.  The  farmers  told 
him,  that  It  stood  upon,  a  rising,  more  than  6  feet  above  the  gene» 
tal level. of  the  plain:  and  that,  it  was  upwards  of  9  feet  high,  of 
clear  stem.  By  ihiaaccount,  great  part  ofthe  plain  must  be  covered 
15  feet  deep  .with,  the  mosa:  and  near  the  £urm  called  Gap,  there 
were  aome  considerable  hollows,  where  they  think  the  moss,  at 
presentf  ties  full  30  feet  deep.  .  The  tallest  hedges  on  the  land  are 
all  covered  over  the  tqp. .  Hie  .houses  are  not  so  much  buried,  be- 
cause they  stood  mostly  on  the  higher  parts  of  the  fields ;  and 
tonrards.the  extremities  of  the  moss,  he  observed  it,Jn  many,  places, 
not  above  3  or  4  feet  deep,,  owing  Ukewlse  to  the  riung  of  the 
groand. 

The  gut  through  which  the  whole  of  the  moss  flowed  that  covered 
the  plain,  is  only  about  50  yards  wide,  and  the  gully  near  a  quarter 
of  a  measured  mile  long. .  The  brook  being  stopped  up  by  the  moss» 
has  now  formed  a  lake. 

^  About  400,  acres  of  the  fl^w,.  next  the  place  of  its  evacuation, 
appear  to  have  sunk  from  5  .to  S5  feet ;  and  this  subsidence  has  oc* 
sioned  great  fissures  on  those,  parts  of  the  moss  which  refused  to 
nnk*  These  fissunes.are  from  4  to  8  fe«t  wide,  and  as  much  in 
depth.  The  sur&ce  of  the  flow,  consisting  of  heath  and  coarse 
grass,  was  torn  away  in  large  pieeei,  which  still. lie  on  the  surface 
of  the  new  moss,  some  of  them  from  20  to  50  feet  long.  But  the 
greater  part, of  the, sur&ce  of  the  flow  remained,  and  only  subsided; 
the  moss,  rendered  thin  by  the  flood,  running  away  from  under  it.  < 

Looking  ^over  the  Solway  moss,  at  the  village  of  Longtown,  where 
there  is  a. bridge  on  the  Esk,  they  formerly  saw  only  the  tops  of 
the  trees  Mi  Gratney,  a  house  of  the  Marquis  of  Annandale^  4 
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miles  distant ;  but  now  they  see  tbem  almost  to  the  ground*     Ahd- 
lodung  over  k,  in  anolher  dirediony  they  now  see  two  finrm^owns- 
.  of  Sir  William  Maxwcl%  which  were  not  before  visiUe.    So  that  the 
ridge  of  the  flow  or  moss  seems  to  have  subsided  about  35  feet» 

liiiiL  Trans.  IJ73.} 

SECTION    VI. 

Tannmg,  or  Preservative  Power  of  Mosses. 

The  beginning  of  June  last,  (1747>)  a  Isbouring*  man,  of  Am* 
cotts  in  the  isle  of  Axholm>  in  the  county  of  Lincoln,  was  digging 
turf  or  peat  in  the  moors  of  Amcotts ;  and,  a^ut  6  feet  below  the 
surface,  his  spade  cut  the  toe  of  a  sandal,  which  dropped  into  the 
pit  he  was  graveing  peat  in  ;  also  part  of  the  foot  dropped  in,  which 
terrified  the  man,  and  he  lefl  it.  Hearing  of  this  discovery,  Mr.  S. 
went  with  some  servants  to  make  fiirther  discovery ;  when  they 
soon  found  the  other  sandal,  whole  and  firm.  It  was  very  soft  and 
pKable,  and  of  a  lawny  colour,  with  all  ^e  bones  of  that  foot  in  it 
and  M  the  gristly  part  of  the  heel.  Proceeding  further,  they  found 
the  skin  and  thigh  bones,  which  he  measured,  and  found  to  be  18 
inches  long.  They  then  found  all  the  skin  of  the  lower  parts  of  the 
body,  which  was  of  the  same  colour  as  the  sandals,  and  very  soft, 
with  fresh  hair  on  it,  &c.  which  distinguished  it  to  be  a  woman.; 
The  skin  drew  or  stretched  like  a  piece  of  doe  leather,  and  was  as 
strong.  They  then  found  tbe  skin  of  the  arms,  which  was  like  the 
top  of  a  muff  or  glove,  when  the  bones  were  shadcen  out  They 
then  found  a  hand,  with  the  nails  as  fresh  as  any  person's  living  ; 
this  hand  is  the  lady's  natural  skin  so  tanned,  with  the  nails. 

These  sandals  must  be  very  ancient^  and  have  most  certainly  been 
made  of  a  raw  hide,  as  they  and  tbe  skin  of  the  lady  were  both  of 
one  colour,  and  both  had  one  tanner,  which  probably  is  the  moor 
water,  which  is  exactly  of  the  colour  of  coffee,  and  made  so  by 
such  great  quantities  of  oak  and  fir-wood,  that  are  frequently  dug 
out  of  these  moors ;  several  oak-trees  affording  1000  pales  for  fen* 
cing,  5^  feet  long,  and  6  to  8  inches  broad,  which  oak-wood  is  as 
black  as  jet.  The  fir-wood  retains  its  turpentine  smell,  and  in  hot 
weather,  exposed  to  the  sun,  the  turpentine  will  drop  from  it 
This  wood  is  frequently  split  into  laths  for  the  roofs  of  houses  or 
floors;  and  it  is  remarkable  that  no  worm  will  touch  them.  They 
fraquendy  find  also  hazel-nuts  and  fir-apples  in  abundance ;  which 
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lit  plain  proof  that  the  tten  fen  in  autumn,  when  the  fruits  were 
at  maturity.  This  lady  was  probably  overwhelmed  by  some  strong 
eddy  of  water ;  for  she  lay  on  one  side  bended,  with  her  head  and 
feet  almost  together. 

It  appears  by  the  maps  of  the  country,  that  this  has  been  die 
rendezvous  of  all  the  waters  from  the  south,  west,  and  north  parts 
of  the  kingdom;  as  for  instance,  the  river  Bon  from  Doncaster, 
Itotherharo,  and  Sheffield,  which  took  in  many  more  streams ;  as  the 
Idle,  Trent,  Torn,  Dare,  Rotber,  &c.  &c.  Then  the  river  Trent, 
which  runs  south  to  Gainsbrough  ;  then  to  Torksey,  Newark,  Not- 
tingham, Derby,  Burton  on  Trent,  Strafibrd,  Trentham  in  Staf- 
fordshire ;  and  takes  in  a  vast  number  of  rivulets :  then  the  Ouse> 
which  comes  from  near  Richmond,  and  takes  in  the  Ure,  Whar^ 
Bishop'3  Dike,  Aire,  Calder,  and  a  great  number  of  rivulets  y  which 
are  all  lost  in  that  famous  estuary,  the  Humber. 

It  is  also  to  be  observed,  that  here  is  one  morass  20  miles  round, 
part  in  Ualfield-chace,  another  ten  miles  round  in  the  same  chace', 
where  the  famous  William  of  Lindham  had  his  cell.  In  the  middle 
of  it,  where  his  body  was  found,  for  B  miles  round,  is  all  a  morass. 

These  sandals  are  not  like  the  Scotch  or  Irish  l^rogues ;  though 
the  Scots  formerly  inhabited  but  a  little  way  ojfl^  vi««  i^orth  of  th^ 
Hufnber.  Perhsps  the  Danes  wear  such,  or  the  ancient  Saxons ; 
for  both  these  people  must  be  well  acquainted  with  these  parts,  as 
the  Danes  under  Edgar-Atheling,  encamped  a  whole  winter  in 
this  neighbourhood,  and  had  a  station  at  Gigansburgh,  now  Gains- 
brough,  on  this  river  Trent.  The  sandal  is  of  one  piece  of  leatheTt 
i(rith  a  seam  at  the  heel,  apd  a  thong  of  the  saipe  les^ther. 

At  Boxby  was  a  famous  Roman  pavement,  15  yards  square,  the 
Roman  road>  &c. ;  also  a  square  platform  at  Aldbrough,  which  seems 
to  be  Roman,  though  no  discoveries  have  as  yet  been  made  there  | 
but  at  Roxby  large  quantities  of  Roman  coins  have  been  found. 

P.  S.  As  to  this  water  on  tbefie  moors  preserving  human  ]iK)dies*, 
it  is  most  certain  that  p^rt  of  ^  body  was  taken  up  at  Geel  by  Mr. 
Eq^pson  50  or.  60  years  ago,  and  one  in  the  great  moor  near  Thorn, 
about  7  years  ago,  with  the  skin  like  tanned  leather,  the  hair,  teeth> 
and  nails  quite  freshf. 

IPhil.  Tram.  1747.] 

•  See  PhU.  TnuM.  No.  434.— Orig. 

t  Mr.  Catetby,  F.  R.  S.  author  of  the  History  of  Carolina,  &c.  befog  present 
at  rtadfaif  the  above  accooaty  when  the  sandal  wai  exhibited,  said,  this  shoe 
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CHAP.  XXVII. 

ON    PBTRIFACTlONSy   AND   OTHBR   BXTBANBOU8  FOSSILS. 


SBCTION   r. 
Introductory  Remarh. 

IHB  dose  of  the  last  section  of  tM  preceding'  chapter  leads  os 
naturally  to  the  subject  of  the  present.    That  the  earth  has  sus* 

or  sandal  was  ezacUj  like  what  the  Indiaiks  in  Virginia  wear  at  this  day,  and^ 
ctdlMokasin. 

That  ingenions  artist  and  skiUhlantiqiiaryy  Mr.  Geo.  Vertae,  conynanicated 
to  Dr.  C.^  M.  D.  his  sentiments  concerning  this  sandal  hi  the  following  words: 

^  When  the  aboye  letter  was  read  at  the  Soeiety  of  Antiqaarles,  tiiere  was 
piodnced  a  hand  of  the  woman  there  oMntioned,  and  a  sandal  or  shoe  taken 
from  one  of  her  feet;  it  being  made  of  leather,  tanned  oz-hide ;  bat  remark- 
able ibr  beiag  cat  oat  of  one  flat  pieee,  so  as  to  fold  abont  the  foot  and  lieel^ 
tlie  form  and  make  being  so  contrived  without  nnder  heel-piece,  as  to  be  flat  to 
tread  on ;  the  shape,  that  of  a  womaoli  foot,  and  the  toe  round  pointed  This 
behig  of  an  ancient  form,  the  society  ordered  an  exact  draught  to  be  taken  of 
both  that  and  the  hand  -,  which  drawingi  are  preserted  among  others  bekmgii^ 
to  that  society.  It  may  be  observed  concerning  the  antiqaity  and  use  of  leather 
shoes  in  Bngbuid,  that  this  shoe  or  sandal  appears  by  its  form  to  be  ancient.  I 
conceive  it  was  before  Edward  the  Fourth's  time,  when  by  custom  piked  shoes 
had  so  hicreased  in  length,  that  all  such  as  wore  them  in  excessive  length  were 
to  be  nralcted,  or  have  them  cut  shorter,  in  passing  in  or  out  of  the  city  gates 
of  London.  This  very  likely  had  passed  aaMmg  the  better  sort  of  people  about 
the  kingdom ;  for  Chancer  in  his  time  mentions  the  use  of  long  piked  shoes,  so 
tong  as  to  be  tied  up  by  strings  or  small  diains  to  their  knees*  Thus  it  udght 
have  been  vrith  men's  shoes,  but  not  in  so  long  a  degree  for  women's  use ; 
though  observing  ancient  pictures  of  men  and  women  in  books  of  illuminations, 
piked  shoes  appear  in  several  reigns  from  Bdw.  3d  to  Richard  5d  in  England." 

^  Also  on  oar  ancient  monuments  of  stone  or  afaibaster,  aimbeut  statues  have 
mostly  piked  shoH.  But  some  of  earlier  date  than  Edw.  Sd  have  broad  turn* 
up  shoes  at  the  toes,  of  the  same  like  form  and  make  as  this  woman's.  The 
nien's  broad  toes,  and  the  womenTs  narrow. 

^  Therefore  I  conclude  this  very  saiiilal  could  not  well  be  earlier  than  Edv*. 
Isl  or  Hen.  5d  -,  also  that  the  cutting  and  sewing  to  form  the  heel  cleverly,  by 
a  stitching  behind  the  heel  with  a  small  leather  thong,  may  have  been  in  use  be- 
fore that  of  waxed  thread  used  by  shoo-miken,  formerly  called  cordwainers.f 
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Uined  serere  and  extensive  convulsions  from  a  variety  of  causes  is 
obvious  to  tbe  attention  of  every  geologist.  We  fiave  already 
pointed  out  a  few  of  these,  as  earthquakes,  volcanoes,  heat,  moisture, 
and  electricity  ;  but  it  is  probable  there  have  also  been  others,  and 
which  have  operated  through  a  still  wider  range.  The  variety  of 
fossil  substances,  many  of  them  marine  productions,  and  some  al- 
most preserving  a  recent  appearance,  that  are  found  in  mountains 
remote  from  the  seft*  are  undeniable  proofs  that  the  levels  of  the 
earth's  surface  must  have  undergone  considerable  changes;  although 
some  philosophers  are  of  opinion  that  such  of  the  primary  moun- 
tains as  are  above  six  or  seven  hundred  feet  high,  have  never  been 
wholly  covered  by  the  sea.  It  is  not  at  all  easy  to  explain  the 
change  of  climate,  which  some  of  these  circumstances  appear  to  in- 
dicate ;  the  remains  of  animals  inhabiting  hot  countries,  and  the 
marine  productions  of  hot  climates,  which  are  frequently  found  in 
high  northern  latitudes,  would  induce  us  to  suspect,  that  the  position 
of  the  earth's  axis  was  at  a  former  time^  very  different  from  its  present ' 
position ;  and  we  can  scarcely  assign  any  other  probable  cause  for 
this  change,  than  the  casual  interference,  and  perhaps  incorporation, 
of  a  comet  with  the  earth.  The  probabilities  of  such  an  event,  in 
the  whole  course  of  time,  are  however  so  small,  that  we  have  no 
reason  to  be  apprehensive  of  the  chance  of  its  occurring  in  future, 
for  it  is  not  enough  that  a  comet  should  approach  so  near  to  the 
earth  as  to  be  very  powerfully  attracted  by  it,  its  motion  must  also 
be  directed  almost  in  a  straight  line  towards  the  earth :  otherwise  it 
might  only  be  inflected, into  a  new  orbit,  and  go  off  again,  without 
having  caused  any  other  disturbance  than  a  partial  overflow  of  the 
sea. 

.The  face  of  the  globe  \^bb  also  been  very  materially  changed  in 
the  course  of  ages,  by  the  gradual  operation  of  the  sea  and  of  rivers. 
The  sieahas  encroached  in  particular  parts,  and  retired  from  others ; 
and  the  mouths  of  large  rivers,  running  through  low  countries,  have 
often  been  variously  modified,  by  a  deposition  and  transfer  of  the 
matter  washed  down  from  the  land.  At  Havre  the  sea  undermines 
the  steep  coast,  and  recedes  at  Dunkirk,  where  the  shore  is  flat :  in 
Holland,  the  Zuyder  Zee  was  probably  formed  in  the  middle  ages 
by  continual  irruptions  of  the  sea,  where  only  the  small  lake  Revo 
had  before  existed ;  and  the  mouths  of  the  Rhine  have  been  consi- 
derably altered,  both  in  their  dimensions  and  in]  their  directions. 

VOL.  II.  L 
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Tlie  m^f  ()epoiited  by  large  riven,  generally  cauaes  a  delta,  or 
triangular  piece  of  land,  to  grow  out  into  the  iiea ;.  thu>  the  moutk 
o^  tbe  Miwiasippi  is  8fud  to  have  advaoced  s^bove  My  miles  sioce  the, 
(jUaqiovery  of  America ;  and  the  sea  has  retired  firom  Roscita  above. 
I)  mile  in  forty  years.  The  mooths  of  the  Amo  and  of  the  Rhone 
oi^n^st  als9  in  great  measure  of  new  Itnd. 

^ence  ipto  whatever  part  of  the  earth's  sur&ce  we  dig,  we  are 
dmosjt  mre  to  find  remains  of  animal  or  vegetable  materials. 
Thes^  substances  occur  in  three  states :  sometimes  they  are  a  little 
altered;  sometimes  concreted  into  stone;  and  sometimes  only  the 
impressions  of  them  remain,  or  the  moulds  in  which  they  have  been 
iqdosed.  The  term  petrifaction,  strictly  speaking,  appliea  only  to. 
th^  second  of  tbesjo  states ;  but  it  has  been  usual,  for  the  sake  of 
conveniency,  to  e3i;tend  it  tp  all  three*  And  besides  these,  we  are 
not  unfrequently  digging  up  remains  of  artificial  utensils  and  imple- 
ufents,  coins,  rings,  and  similar  ornaments,  houses,  whole  streets, 
and  towns,  evidently  proving  an  extensive  population  in  situations. 
which  in  the  present  day  are  found  at  a  depth  of  many  feet  or  even 
fathoms  b^w  the  sjurface  of  the.  earth.  Dr.  Thomson  has  given  a 
gpod  summary  of  the  former  of  these,  and  we  readily  present  it.  to 
oqr  readers, 

L  Vegetable  pefrtfwiiot^.    Wood  occurs  in  great  abundance  in 
many  parts  of  England,  buried  at  v^ioiis  depths  under  the  surface, 
and  very  littl^  altered  either  in  its  texture  or  properties.  Lincolnshire, 
and  a  considerable  tract  of  tbe  country  on  the  banks  of  the  Hum- 
b^r  and  the  Thames,  contain  abui^ance  of  trees,  at  no  great  depth. 
be;low  the  surface.    In  the  isle  of,  Axhole,  lying  partly  in  Lincoln 
and  partly  in  Yorkshire,  oak,  fir,  and  other  trees,  are  frequently 
fo|^ld  under  ground  in  the  moor..   The  roots  are  still  found  as  they 
greiv,  in  firm  earths  under  the  moor ;  but  the  tr^es  had  been  cut 
dowp.    The  size  of  mapy  of  these  trees  is  immense ;  some  firs  have, 
been  taken  up  thirty-six  yards  long.    The  quantity  of  these  trees . 
w)is  so  great,  that,  during  the  17th  century,  many  cart-loads  of 
th^^p^  were  tak^n  up  every  year*.    Oaks,  and  fir  trees,  are  also,  dug, 
upat  Youle,  about  twelve  miles  below  York;  where  the  Dun  run*. 
int9  the  Humber.   They  are  at  some  depths  and  lie  in  a  bog,,  whichi 


*  ,PI|j(.  Trsa^  1671.  vol.  v.  ^.  i05Q. 
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a  £6i^^d  with  i^ni,  and  the  sand  with  ioiP*  The  fanious  leyek 
of  Hatfi^M  Chace;  in  Yorkshire,  consisting  of  160,000  acres,  were, 
durtrfg  Che  I7th  century,  drained  at  a  vast  oqpense,  by  Sir  Corneliuii 
VerihQklen,  si  Dutchman.  Even  aji  low  as  the  bottom  of  the  Ouse, 
artd  'Ai  the  9/t!i6\t  marsh,  abundknt^e  of  firs,  oaks,  birch,  beech,  yew, 
tl^n,  wiHow,  ash,  &c.  were  foundf. 

De  la'  Pryine  endeavours  t6  account  for  the  existence  of  so  much 
vi^6od  aH  over  that  tract  of  country,  by  supposing,  that  when  the  . 
Romaics  were  employed  in  the  conquest  of  Briuin,  the  whole  coun- 
try w^  ^ofered  with  forests,  in  which  the  Britons  lurked^  and  from 
which  they  were  accustomed  id  liiiake  frequent  incursions  upon  the 
Rohiai^s.  To  ptit  an' end  to  thesb  troubiesonie  attaclcs^  the  Romans 
cut  down  ail  the  woods,  and  left  the  tre^s  ab  they  fell.  Soil  and 
vegetable  nnatter  ^dually  accumulated  over  these  trees,  and  pre- 
served thdm  fVom  destruction |.  This  conjecturie  must  be  allowied 
to  portess  plausibility;  l^e  trees  must  be  admitted  to  be  destroyed 
oh  ptirpose,  as  many  of  them' exhibit  the  mark  of  the  hatchet,  and 
many  of  them  nhdw  evident  traces  of  fire ;  besides,  various  remains. 
of  Roman' euttlng  instruments,  and  other  utensils,  are  found' inter* 
tnltif^  ^th  the  prostrate  trees. 

About  the  year  1^05,  tbei%  was  an  inundation  of  the  lliames^  at 
D&genhiitn  ahd  Havering  marshes,  iii  Es^ex,  which  made  an  exca- 
vatibrt^  liearfy  twenty'  feet  declp,'  ahd  laid  open  a  great  number' of 
ti^s,  nJoMly  alder  (as  iviis  kipposed  fr^tii  their  tetture),  buriecl  un- 
d^^a^s^iil,'  obviously  composed'  of  the  mud  of  the  Thanies*  Trees^ 
iif  a^stmtlaf  situation,  Kate  been  discovered  all  along  the  Cstex  banks' 
of'  the  river.'  Dr,  I>erham,  to  whoth  we  owie  the  account  of  these 
ttteii  supposes,  with  coniiiderable  plah^ibility,  that  they  had^been' 
ov^fHurhed  by'  some  inundation  of  the  Thames,'  and  aftertvards  co- 
vered* by  th«^  repeated  overflowings  of  the  river,  which  took  place 
erery  tide;  before  it^  Waters  were  confined  by  meahs  of  artificial 
btoki§^ 

U  thift  ne!ghbotirho<!»d  of  Lough  Neagh,  in '  Ireland, "vfery  large 
intakes  of  petrified  wood  are  found,  all  of  them  siliceous,  ahd  of 
c6«rse'  exceedingly  hard.    The  grain  of  the  wood  is  still  very  dis- 

*  Dr.  Richardson.    Phil.  Trans.  1697.  vol.  xix.  p.  5S6.  ' 

t  Hev.  Abrahaoi.de  la  P^me.    Phil.  Trans.  1701.  v»K  xxii.  p.  980. 
fPfin.  TraoA.  1701.  vol.  xxiL  p.*  980. 
4  PUbTnlttSi  171S.  vol  xxvtt.  p«  49^' 
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tinct ;  and,  id  some  speci^iens,  pieces  of  wood  still  unchanged  may ; 
be  detected.     The  wood  is  of  various  kinds :  holly,  ash,  and  oi^, 
are  mentioned  by  different  writers ;  but  it  is  no  easy  matter  to  de< . 
termine,  with  accuracy,  the  species  of  wood  from  a  petrified  spe- 
cimen.   On  the  petrified  wood  of  this  lake,  there  are  no  fewer  than., 
four  papers  in  the  Philosophical  Transactions*;  the  best  of  which; 
is  that  of  Mr.  Simon.    I'n  these  papers,  an  attempt  is  made  to  prore 
that  Lough  Neagh  possesses  the  property  of  petrifymg  wood,  when . 
left  for  some  time  in  it;  and  this  property  is  even  ascribed  to  the. 
sand,^  which  extends  to  some  distance  on  the  sides  of  the  lough. . 
But  there  is  no  foundation  whatever  for  this  opinion.    The  petri- 
factions are  of  a  very  pld  date.    The  waters  of  the  lough  in  no 
respect  differ  from  other  waters. 

Besides  the  petrified  wood  from  Lough  Neagh,  concerning  the  . 
reality  of  which  there  can  be  no  doubt,  there  is  aa  account  in  the  Phil.  ^ 
Transactions  of  a  great  variety  of  petrified  fruits,  dug  up  in  the  isle  . 
of  Sheppey.  The  account  is  by  Dr.  Parsons;  and  is  so  imperfect 
that  it' is  difficult  to  make  any  thing  out  of  it.  There  can  be  little  ^ 
doubt,  hbwever,  that  these  supposed  petrifactions  are  entirely  fanci-  , 
fuT,  and  nothing  else  than  accidental  imitations  of  th6  fruits  in  question. 

3.  Shells  and  Zoophytes.    These  are  by  far  the  most  abundant 
of  all  the  animal  remains  which  occur  in  the  mineral  kingdom.  They  i 
occur  most  frequently  in  lime-stone  rocks,  though  they  are  not  en-  . 
tirely  confined  to  them.    They  have  been  seen  pretty  often  in  slate 
clay,  and  bituminous  shale.    These  substances  occur  in  the  mineral  . 
kingdom  in  two  states:  sometimes  they  are  unaltered;  sometimes 
they  are  petrified,  or  converted  into  stone.    The  stony  matter  is 
most  commonly  carbonate  of  lime^  but  very  frequently  also  it  is  , 
pure  silica.    This,  in  particular,  i»  the  case  with  most  of  the  nume-  , 
rous  petrifactions  of  echini,  and  other  similar  animals,  which  occur, 
so  abundantly  in  chalk.   Some  mineralogists  go  so  far  as  to  suppose, 
that  all  the  flints,  which  occur  in  such  quantities  in  chalk,  and  in  * 
lime-stone,  are  petrifactions.    But  this  has  not  been  proved,  nor 
even  rendered  probable  ;  though  it  must  be  acknowledge,  that  pe- 
trifactions very  frequently  occur  in  flints.   Some  kinds  of  lime-stono 
are  wholly  made  up  of  shells ;  and,  in  the  South  Seas,  the  coral  ac- 
cumulates in  such  quantities  as  to  form  islands  of  considerable  size. 

t        

*  Molineanx,  voU  xiv.  p.  55f.  (1684,)— Smyth,  vol.  zv.  p.  1108.  (1685*)— 
Simon,  voU  xUv.  p.  305.  (1^46.)— Bishop  Berkeley,  vol.  xliv.  p.  325.  (1746.) 
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fTbe  papers  in  the  TransactioDs,  respecting  the  depositions  of  shells 
and  coral,  in  various  parts  of  the  kingdom,  are  not  qf  very  great 
^Value,  though  the  facts  are  worth  enumerating. 
^  Dr.  Dster  gives  a  description  of  trochita  and  entrochi,  or  Si,  Cuth- 
berths  beads,  as  they  are  usually  called  in  this  country,  which  occur 
abundantly  in  the  scars,  at  Broughton  and  Stock,  small  villages  in 
Craven*.  They  consist  of  lime-stone,  and  are  obviously  remains  of 
different  species  of  the^isis,  especially  the  eiitrochus,  which  is  usually 
found  petrified.  They  occur  also  in  abundance  in  Holy  Island, 
upon  the  coast  of  Northumberland,  where  there  is  a  bed  of  lime- 
stone, that  is  thickly  planted  with  them.  By  the  sailors  on  that> 
island,  they  are  considered  as  a  preservative  from  drowning,  and 
therefore  sought  after  with  eagerness. 

■■^  Lister  also  gives  an  account  of  glossopetrs,  or  sharks'  teeth ; 
which  occur  in  considerable  quantity  in  the  Isle  of  Sheppey,  and  in 
a  quarry  near  Maltonf.  These,  indeed,  ought  rather  to  be  reckoned 
among  bones  than  shells ;  but,  in  mineralogical  collections  (pro- 
bably on  account  of  their  size),  they  are  usually  p^t  along  with 
shdls. 

To  the  same  indefatigable  conchdogist,  we  owe  an  account  of  the 
astrdites,  or  star-stone ;  also  a  species  of  zoophyte,  consisting  of 
lime-stone ;  which  he  found  deposited  in  beds  of  clay,  in  the  York- 
shire wokU  |. 

At  Reading,  in  Berkshire,  there  is  a  bed  of  oyster-sheUs,  lying 
oyer  chalk  (a  circumstance  by  no  means  common).  This  bed  is 
two  feet  thick,  and  is  covered  by  the  following  beds :  1.  clay ;  2. 
fuUer's-earth ;  3«  sand ;  4.  red  clay  for  bricks,  which  constitutes  the 
bed  at  the  surface  of  the  earth.  The  oyster-shells  are  very  brittle, 
mod  consist  entirely  of  carbonate  of-  lime.  Probably,  though  Dr. 
Brewer,  .to  whom  we  owe  the  account,  makes  no  mention  of  the 
circumstance,  all  the  animal  membrane  which  fresh  oyster-shells  con- 
tain, had  disappeared.  This  is  usually  the  case  with  shells,  wben 
found  in  similar  situations,  and  is  the  cause  of  their  brittleness  §. 

At  Broughton,  in  Lincolnshire,  there  are  two  quarries,  containing 
abundance  of  fresh-water  shells.   These  shells  occur  in  a  blue  stone, 

*  PhlL  Trans.  157S.  vol.  viiL  p.  6181. 
t  Pbil.  Trans.  1675.  voU  ix.  p.  S74. 
t  Phil.  Trans.  1676.  vol.  ix.  p.  S74. 
$  PUl.  Trans.  1700.  vol.  xxii.  p.  484. 
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which  Be  la  Pryme,  to  wbom  we  owe  the  accoon^  ^Qne^We$  ip 
hare  been  formerly  in  the  8la^  of  c^y«  ^d  to  haye  tKfC«>f9^  gt%r 
dually  indurated^  The  shells  are  pectiuites,  echini*  popcfiit^  «m9 
pieces  of  coral,  and  shells  of  the  fresh-water  iQUM:ie*  probacy  the 
mya  margaritifera  *• 

About  a  mile  from  Reculver.  in  Ktnt>  there  occurs  9  bed  of  shelly 
consisting  entirely  of  white  conchites,  and  very  brittle.  .  Thi*  bed  if 
twelve  feet  tbick>  lit* »  in  a  greenbh  sand,  and  conts^ius  (lere  aii4  i^tn 
in  it  pieces  of  wood  t- 

Tbe  cliff  at  Harwich,  at  the  tide  of  the  entrance  of  the  riyer  i$ 
about  fifty  feet  higb>  and  consists  of  sand.  .  In  ibis  sand  ^r^  found  i^ 
great  variety  of  shells.  Mr.  Dale  has  given  us  a  paialogue  of  them, 
to  the  number  of  twenty-eight.  The  following  a^  tbe  names  of 
genera  which  he  found,  according  to  the  method  of  l«ister,  at  that 
time  generally  followed :  ten  species  of  bucci^a,  two  of  cochleflBu  ont 
nerita,  one  turbo,  one  pecten,  one  auricul^ria,  sev^n  pectuncuU,  loui 
conche,  one  trigonella  {. 

On  digging  a  moorish  pasture,  in  Northaippto^alikire,  ab|iMidan<m 
of  snail  and  river  shells  were  found.  Tbe  digging  was  not  continued 
farther  than  three  feet ;  but  the  proportion  of  shells  always,  in- 
creased the  lower  dowa  they  got.  Tbe  ei^periment  was  tried.ov^r  n 
considerable  extent  of  ground,  with  the  same  effect/  The.  tbfiU^ 
found,  distinguished  by  their  Listerian  names,  were,  buccinu^n  exin 
guum>  cochlea  umbilicata,  cochlea  citrini,  and  cpmmon  striped  sfvail 
shell.  Tbe  river  shells  were  periwinkle  of  thre^  wrea(h9»  4iqd  a 
periwinkle  of  five,  Fresh  shells,  of  tl^e  same;  species,  ^r«;  still  foum) 
in  the  neighbouring  peat  soil  §t.  The  preceding  ^ccpMnt  is  by  na 
means  satis>factory  ;  it  is  probable,  that  the  place  ei^^o^inedJiiadtbQenj 
at  some  preceding  period,  overQowe(]|.  witb  water,  apd  tbe  sbelis  left 
mixed  with  the  mud  and  sand,  after  the  retreat  oftbe  water. 

There  is  a  species  of  petrifaction  distinguished  by  Ui^  niMWC  oC 


*  VhW.  Traas.  1700.  vol.  xzii.  p.  677.  Tbe  n^ine^  of  the  sliel^i  s;iveo  i|i  tbe 
text,  are  Lbtcr'A.  It  i»  not  easy  to  accoropaoy  these  names  with  tlie  Linueaii^ 
synonymi«« ;  as  De  Pryme  eoomerates  only  genera ;  and  does  not  venture  te 
give  specific  names.' 

t  Stephen  Ony.    Pliil.  Trans.  1701.  vol.  xzii.  p.  76t. 

t  Pdil.  Trans.  1704.  voL  xxlv.'  1568. 

i  Morton.    Phil.  Tkans.  1706.  vol.  xxviil.  p.  2210. 
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MSMnlfff ;  YMually  cylindrical,  or  conical ;  sometimes  containing  a 
hollow  nuckuf,  divided  into  edn^partments ;  sometimes  not.    They 
are  often  of  considerable  length,  consist  of  carbonate  of  lime,  and  are 
found  imbedded  in  chalk,  sand*stone,  sand,  and  clay.    Considerable 
doabt»,  respecting  their  nature,  were  entertained  by  mineralogists. 
Da  Costa  endeayours  to  prove,  that  ihey  are  not  petrifactions,  but 
merely  minerals,  which  have  accidentally  assumed  a  particular 
shape**    But  Mr.  Baker,  junior,  described  two  belemnites,  from  a 
cbatk-pit,  near  Norfolk ;  having,  the  one,  an  oyster-shell,  and  tbie 
other,  two  of  those  vermiculi  commonly  found  on  sea*shells,  attached 
to  it     Hence  he  infers,  with  considerable  probability,  that  the  be- 
lemnites themseltes  are  marine  productions  f.    Mr.  TiM  examined 
the  f  abject  with  much  attention,  and  has  shewn,  in  a  very  convincing 
manner,  that  the  belemnites  are  real  marine  petri^tions.    He  has 
rendered  it  probable,  that  they  constitute  a  species  of  nautilus ;  and> 
on  that  supposition,  has  explained  their  formation  in  a  satisfactory 
manner  %•     The  belemnites  occur  very  frequently  in  the  coarser 
kinds  of  marble ;  and  may  be  often  seen,  of  considerable  size,  in  old 
marble  chimney*pieces.   To  the  belemnites  may  be  referred  another 
similar  petrifaction,  the  orthoceratUes,  which  occurs  like wiie  in  mar- 
ble §  ;  and  which  is  found  at  Keiwick,  near  Fulham||. 

Much  curious  information,  respecting  the  occtirrence  of  shells  iti 
the  mineral  kingdom,  has  b^o  lately  given  to  the  public,  by  LsC 
Marke,  and  by  Cuvi^r,  and  Brogniart^ff.  These  two  last  philoso- 
phers havfe  gi^n  ^  most  interesting  description  of  tbe  strdciiire  of 
tbe  country  round  Pstris ;  and  have  drawn  some  curious  inferencei^ 
from  tbe  alternate  occurrence  of  fresh  and  salt-water  shells,  iii  dif^ 
fisrcnt  beds*  Mr.  Parkinson  has  given  a  similar  account  of  tbe  soit 
nmod  London''^ ;  a  subject,  not  so  interesting  as  the  ccrbntry  round 
Paris,  from  tbe  dififerent  nature  6f  th^  beds ;  but  iHiM  possessed  of 
Considerable  Int^reftt  Imd  importance. 
a  Boiui.  The  bones  of  atlimals,  both  teii  itid  land,  occar  atsd 

^  PWl.  Trtiif.  1747.  vol.  xHv.  p.  ^^, 
^  t  PUN.  Tratts.  174B.  VoL  tlv.  p.  6M. 
%  Phil.  Tiain,  1764.  vol.  liv.  p.  38. 
f  Wright.    Phil.  Trans.  1755.  vol.  xlix.  p.  670. 
I  Hhntel.    Phil.  Trans.  1758.  vol.  I.  p.  69f . 
5r  9«e  t^e  Anbales  cTe  Mosenro  d'flist.  I^at.  passmi. 
**  Tnunactfdiif  df  |U6  GitoltfigfiejU  9oc\kiy  ottjondon,  woh  i. 
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in  considerable  qaaDtity  in  the  mineral  kingdom ;  though  the  quan- 
tity is  by  no  means  comparable  to  that  of  shells  and  zoophytes. 
Bones  are  seldom  petrified ;  for  they  still  retain  their  phosphate  of 
lime,  which  constitutes,  in  some  measure*  their  distinguishing  cha- 
racter. But  they  have  undergone  a  great  change ;  for  most  com- 
monly (though  not  always)  they  are  destitute  of  their  gelatinous 
and  cartilaginous  constituents,  and  are  precisely  in  the  same  state  as 
if  they  had  been  exposed  to  a  red  heat  in  the  open  air.  The  facts 
respecting  mineral  bones,  detailed  in  the  Transactions,  possess  con- 
siderable in)portance. 

The  head  and  horns  of  an  unknown  species  of  stag,  much  lai^ger 
than  any  European  species,  is  found  abundantly  under  g^round  in 
Ireland,  usually  in  a  kind  of  marl.  In  one  of  these  skeletons,  mea- 
sured by  Molineux,  the  length,  in  a  straight  line,  from  the  tip  of 
one  horn  to  that  of  another,  was  twelve  feet.  The  horns  were  both 
palmated.  Molineux  conceived,  that  these  skeletons  belonged  to 
the  American  moose  deer^.  ^ut  Pennant  has  shown,  that  it  differs 
in  various  particulars  from  the  head  and  horns  of  the  moose  ;  and 
that  it  belongs  to  a  species  of  deer  unknown  in  the  live  slate,  and 
probably  extinct 

The  bones  of  elephants  have  been  found,  at  various  times,  scat- 
tered over  ayost  parts  of  Europe ;  a  fact  which  has  puzzled  naturalists 
considerably,  because  the  climate  is  at  present  too  cold  ibr  these 
animals ;  and  their  remains,  of  course,  seem  to  indicate  some  change 
in  the  nature  s>f  the  earth,  or,  at  least,  in  the  climates.  Much  light 
has  been  thrown  upon  this  obscure  subject,  by  the  anatomical  know- 
ledge of  the  Hunters,  and,  of  late,  by  the  indefatigable  labours  of 
Cuvier.  Thes^  philosophers  have  demonstrated,  that  various  bones, 
considered  at  first  as  belonging  to  elephants,  certainly  belong  to  an 
animal  totally  different  from  any  species  of  elephant  at  present 
known.  Cuvier  has  constituted  this  animal  a  peculiar  genus,  and 
more  species  of  it  than  one  seem  formerly  to  have  existed ;  thoogh 
the  whole  genus  appears  to  have  been  extinct,  from  a  very  remote 
period.  Still,  however,  it  can  scarcely  be  doubted,  that  the  bones 
of  real  elephants  are  occasionally  dug  up  in  various  parts  of  Eu- 
rope. The  following  examples  are  recorded  in  the  Philosophical 
Transactions. 

*  Phil.  Trans.  1797,  vol.  ziz.  p.  489. 
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The  9keleton  of  an  enormous  elephant,  which  is  conceived  to  have 
been  twenty*four  feet  high^iras  found  in  white  sand  at  the  bottom  of 
a  mountain  in  Thuringia*.  Four  elephants'  teeth  were  dug  up  in 
Ireland.  They  were  found  about  four  feet  under  ground,  near  a 
small  brook  which  divides  the  counties  of  Cavan  and  Monaghanf* 
The  tusk  of  an  elephant  was  dug  up  at  .the  end  of  Gra/s-inn-lane, 
London,  and  another  in  Northamptonshire,  together  with  a  grinder 
of  the  same  enormous  animal}.  The  bones  of  an  elephant  were 
found  under^ground  in  the  Isle  of  Sheppey  on  the  sea-coast  They 
speedily  fell  to  powder  when  exposed  to  the  air,  but  their  size  and 
shape  had  been  previously  ascertained!.  Sir  Hans  Sloane  endea- 
vours to  prove,  and  bis  proofs  are*  pretty  convincing,  that  the  bones 
of  supposed  giants,  found  in  various  parts  of  Uie  world,  and  de- 
scribed by  difierent  authors,  were  in  reality,  elephants'  bones||. 

Near  the  river  Ohio,  in  America,  at  a  place  called  the  Great 
Buffalo  Lick,  a  great  number  of  bones  belonging  to  some  enormous 
animals  were  discovered  at  Oroghan^.  These  were  at  first  supposed 
to  be  elephants'  bones ;  but  Mr.  John  Hunter,  having  examined  the 
teeth,  pronounced  them  to  belong  to  a  carnivorous  ieinimal.  Dr. 
Hunter  published  a  dissertation  on  the  subject,  founded  chiefly  on 
his  brother's  observations**,  and  since  that  time  they  have  been  ad- 
mitted to  belong  to  some  enormous  unknown  animal,  and  the  name 
mammoth,  applied  to  the  bones  of  a  large  animal  found  in  Siberia, ' 
has  been  applied  to  them.  Cuvier  has  shewn  that  the  American 
and  Siberian  mammoth  belong  to  difi^rent  species.  Some  years 
ago  a  complete  skeleton  of  the  American  mammoth  was  exhibited 
in  London  by  Mr.  Peale. 

A  vast  collection  of  fossil  bones  have  been  found  in  the  rock  of 
Gibraltar.  They. were  con^ceived  to  be  human  bones;  but,: Dr. 
Hunter  having  examined  them,  demonstrated  that  they  belonged 
to  a  quadrupedtf. 

*  Tentiel.    PliU.^Traiis.  1697.  vol.  six.  p.  79r. 
t  Neville  and  Molineanx.    Phil.  Trans.  1715.  vol.  xxix.  p.  367  and  370. 
t  Sloane.    Phil.  Trans.  1728.  vol.  xxxv.  p.  457. 
i  Jacob.    Phil.  IVant.  1754.  toL  xlviii.  p.  66$. 
•  I  Phil.  Thms.  1788.  vol.  zxxv.  p.  497. 
^  Phil.  Trans.  1767.  vol.  Ivil  p.  464. 
**  PhiL  Trans.  1768.  voL  IvilL  p.  34. 
tt  PhiL  Tnns.  1770.  vol.  fai.  p»  414. 
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A  $i^t  bead  and  horns  were  found  ftt  M«Uock,  Derb]r»liire>  on 
a  rock  which^  from  the  detoription  of  it  given  by  Mr.  Barker,  aeenift 
to  be  calcareous  tufa\ 

In  the  mountain  of  St.  Peter,  near  Maettricfat,  were  ibund  in  the 
year  1770,  abundance  of  fossil  bones,  which  Camper  shewed  to  be^- 
foi^  to  a  kind  of  phyteterf.  A  splelidid  work  was  afterwards 
published  on  these  bones  by  Fqfas  de  St.  Fonde. 

4.  AriificM  FomU*  TThere  are  few  parts  of  Europe  'in  which 
these  are  not  to  be  occasionally  met  with  ;  but  they  are  peculiarly 
frequent  in  those  countries  which  were  at  one  time  subject  to  the 
Bomao  yoke ;  and  chiefly  from  the  paved  and  durable  roads  which 
were  so  geiierally  struck  out  from  one  station  to  another.  Hencfe 
Great  Britain  is  singularly  rich  in  reliques  of  this  description,  and 
especially  in  Norfolk,  Hampshire,  Lincolnshire!  and  Yoriahire: 
while  ill  Italy,  whol^  streets  and  even  towns  have  been  laid  open  to 
the  view  of  the  antiquary,  after  having  been  buried  fbr  ceutuHea 
and  nearly  chiliads  of  yearn  beneath  the  rubbish  of  laTa>  pumiei^ 
stones»  and  other  volcanic  materials. 

y    Of  the  more  curious  of  these  subterraneous  discoveries^  we  sbatt 
now  proceed  to  oiler  a  few  examples  in  regular  •rder. 

SECTION   11. 

FOSSIL    PLANTS. 

].  On  Subterranean  Trees  in   Marsha  bordering  on  tk^ 
Thames.    By  the  Ret.  Mr.  fVilliam  Dirham. 

Ahovf  the  year  170§,  there  happened  an  inundation  af  Dbgen- 
bam  and  Havering  marshes,  in  Esseit,  by  a  breach  in  the  Hiame^ 
wall,  at  an  extraordinary  Mgk  tide ;  and  by  meant  of  the  great 
violence  of  the  water,  a  large  channel  was  torn  up,  or  filasa^ 
for  the  water,  of  one  hundred  yards  wide,  and  twenty  feet  deep  hi 
some  places ;  in  some  more,  Mat  less.  By  Hrfalch  mean^  a  great 
number  of  trees  were  laid  bsref,  that  had  been  buried  ihere  many 
ages  before. 

The  trees  were  all  of  one  sort,  eacepting  only  •ne,  wMcb  Urai  a 
— > --'-  "  "•'  '^^  >  ^  - .    ■  ^. «    ....^  .» 

*  Phil.  Traoi.  1715.  vol.  Mkr.  p.  Sh% 

t  PhU.  Timoi.  1786.  voL  fatavi  p(  «•& 
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l«yfe  opk*  with  the  gr^atott  ptf I  of  its  barl<  on,  sod  MOie  of  its  heads 
and  roots.  The  rest  of  the  trees  are. by  i&of»t  pervonK  taken  to  be  yew ) 
but  a  very  iogeaious  ftentlemao  convince<l  oie  they  might  more  pro- 
bably be  aoioe  olUer  wood,  as  alder»  whi€:h  grows  plentiftilly  by  ouf 
firesh-waAer  bipooki^  cm*  dse  bombeam  ;  b*ut  I  rather  indine  to  the 
opinioB  of  ita  being  alder ;  the  graio  oS  the  wood,  and  manner  itt 
which  the  boughs  grow>  £tc*  much  lescfmbMng  that  of  alder,  more 
Ibw  hornbeam. 

By  ^iug  so  long  midar  ground,  the  trees  arf  become  black  and 
k%94,  and  their  fibses  are  so  toughs  lb  at  ore  may  as  easily  break  a 
wire  oflhe  same  size,  as  any  of  thefl%.  They  maintain  this  tougb< 
nes«^  if  the  womI  he  kept  dry.  But  by  drying,  the  trees  become 
etacktd,  and  very  flawy  wifthio,  \mk  la-oksotind  outwardly,  and  with 
difiically  yield  to  wed|^.  But  for  the  trees  lying  in  the  marihesi 
whkh  are  covered  every  fiood,  and  laid  bare  every  ebb,  in  a  short 
tee  they  became  very  rotten. 

Tb«re  is  no  doubt  but  those- trees  gMiw  in  the  place  where  thtfy  no# 
lie ;  and  that  in  vast  multitudes,  as  tliey  lie  so  thick  wpon,  or  near 
^ach  other,  that  in  many  pkices  wexumld  step  from  one  to  another. 
And  tibere  is  great  reason  to  think,  theat  not  only  the  mraishes,  whidi 
vci  now  overflown,  which  are  about  a  dionsand  acres^  are  stored  with 
tbosnflubterraoeotts  tree%  but  also  all.  the  marshes  along  by  the  riref 
side,  for  several  miles:  for  we  discover  thes^  trees  aH  slbng  Ihtf 
Tham^  side,  crver  against  Bainham^  Wenmington,  Purflieel,  and 
Qfthw  plaeea:  and  in.  Uie  breach  that  happened  at  West-Thorrooh, 
a^ottt'aeyenteciiyears^earlier,  they  were  wasll6<do«t  in  as  great  mnn-i 
hers  sind  of  the  same  kind  of^  wood,  aa  those  ibund  lately  in  Dagen-' 
ham  and  Havering  Leaela* 

These  last  trees.are^f  diflbrentisiBes ;  someiibove  a feot  dtameter,- 
•ame  kss«  As^I  wasjrowed  in  aboat  along  the  chanttei  I  net  wfth 
tm>  of  the  lesason,  standing  upright,  in  the  mavt  posture  in  wbich^ 
theyiigittMr';  their  tops  just  above  low  water,  and'  tbehr  hottaflos,  atf 
latfit  the  bottom  of  the  dianneli  at  sixteen  fhet  dVep.  We  endea^ 
voured.tQ  draw  them  out,  but  could  not-do  it  #ith  all  oor  strengths 
Tbey.seeroed  to.beabevt  two  inches  diameter' in  their  trunk,  htti 
umtt  of itheir  boughs  on>  were  dead^  and  probablyv  *^ioig  J^t  «r^^ 
ligfat^  escaped  the  force  of  what  threw  tbe  other  nic»rr  large  and  un-^ 
wteULy  ooea>dowa»  Most  of  tbe  trees^  thai  I  mei  wflfa,  had  theii^ 
rpotsoBt  and manyof them thatf -houghs  a»d«ottea>pa|<tJi!>#l^eif< 
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bark.    There  was  only  one  that  I  perceived 4iad  any  signs  of  the  aze, 
and  its  head  had  been  lopped  off. 

As  I  passed  the  chaunel  which  the  water  had  torn  up,  I  could  see 
all  along  the  shore  vast  numbers  of  the  stumps  of  those  subterra* 
neous  treeSf  remaining  in  the.  very  same  posture  in  which  they  grew, 
with  their  roots  running  soqae  down,  some  branching  and  spreading 
about  in  the.  earth,  as  trees  growing  in  the  earth  commonly  do* 
Some  of  those  stumps  I  thought  had  signs  of  the  axe,  and  most  of 
tbem  were  flat  at  top,  as  if  put  off  at  the  surface  of  the  earth :  but 
being  rotten  and  battered,  I  could  not  fully  satisfy  myself,  whether 
the  trees  had  been  cut  or  broken  off. 

The  soil  in  which  all  those  trees  grew,  was  a  black  oozy  earth, 
foil  of  the  roots  of  reed ;  on  tfa^e  surface  of  which  oozy  earth  the  trees 
lay  prostrate,  and  over  them  a  covering  of  grey  mould,  of  the  same 
colour  and  consistence  with  the  dry  sediment  or  mud,  which  the  wa- 
ter leaves  behind  it  at  this  day.  This  covering  of  grey  earth  is  about . 
seven  or  eight  feet  tbick,  in  some  places  twelve  feet  or  more,  in  some 
less ;  at  which  depths  ibe  treeji  generally  lie.  The  trees  lay  in  no 
kind  of  order,  but  some  this  way,  some  tbat  way,  and  many  of  them 
across ;  only  in  pne  or  two  places  I  observed  they  lay  more  orderly, 
with  their  heads  for  the  most  part  towards  the  north,  as  if  they  had 
been  blown  down  by  a  southerly  wind,  which  exerts  a  pretty  conside- 
rable force  on.  that  shore. 

As  to  the  age  in  which  those  trees  were  interred,  it  is  hard  to  de- 
termine. Many  think  they  have  lain  in  that  state  ever  since  Noah's 
flood.  But  though  I  have  not  the  least  doubt  but  that  at  this  day 
there  are  many  remains  of  the  spoils  of  that  deluge,  even  in  the 
highest  mountains,  yet  I  rather  think  these  trees  to  be  the  ruins  of 
some  later  age,  occasioned  by  some  extraordinary  inundations  of 
the  river  Thames,  or  by  some  storms,  which  blow  sharply  on  this 
shore.  As  for  extraordinary  inundations  of  the  Thames,  there  is  at 
this  day  a  mark,  which  if  occasioned  by  an.  inundation,  .must  have 
been  that  of  a.  prodigious  one,  beyond,  any  ever  known  to  have  hap- 
pened in  that  river ;  which  is  a  bed  of  shells,  if  not  of  a  kind  of 
marble  too,  lying  across  the  highway  on  the  descent  near  Stifibrd- 
bridge,  going  to  S.  Okendon.  Below  this  bed  of  shells,  at  above 
fifty  or  sixty  yards  distance,  in  the  bottom  of  the  valley,  runs  a 
brook,  that;  empties  itself  intp  the  Thames  at  Purfleet,  about  three 
miles  firom.  thence ;  vfhkHOi  brook  ebbs  and  flows  widi  the  Thames* 
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but  not-Bt  any  certain  height^  by  reasons  of  mills  standing  on  it ;  bnt 
abo?e  a  pretty  bigb-water  in  the  ,broo1i»  the  surface  of  tbe  bed  of- 
shells  lies  more  tban  30  feet  perpenilioular.  Consequently  if  tbin  bed 
of  shells  was  reppsited  in  thai  place  by  an  inundation  of  the  Thames^ 
it  mqst  be  such  as  would  have  drowned  a  vast  deal  of  the  adjacent 
country^  and  have  overtopped  tbe  trees  near  the  river«  in  West* 
Thorrock,  Dagenbam*  and  the  other  marshes,  and  probably  by  that 
means  overturn  them. 

For  had  these  trees  been  left  there  by  that  deluge,  we  should  not 
find  the  bed  of  earth,  in  which  jthey  grew,  so  entire  and  undisturbed, 
as  it  manifestly  is  at  this  day,  a  spongy,  light,  oozy  soil,  full  of  reed« 
roots,  and  of  mudi  less  specific  gravity,  ih^n  tbe  stratum  dbove  it.  • 
Whereas  I  can  from  experimepts  ^rm,  that  in  three  places  where 
I  have  tried  it,  the  strata  aiie  in  a  surprising  manner,  graduaUy  spe- 
cifically heavier  and  heavier,  the  lower  and  lower  they  lie. 

As  to  the  mfinner  b^w  these  trees  came  to  ht  interred,  I  take  it 
to  be  from  the  gradual  incitease  of  the  mud,  or  sediment,  which 
every  tide  of  the  Thames  left  behind  it.  I  presume  those  trees  might 
be  thrown  down  before  the  walls  or  banks  were  made,  that  now 
keep  the  Thames  out  of  the  marshes ;  and  then  they  were  covered 
every  tide.  And  as  they  lay  thick,  and  near  each  other  on  the  ground, . 
they  would  soon  gather  a  great  deal  of  the  sediment,  and  be  soon 
covered  with  it.  And  after  the  Thames-walls  were  made,  every 
breach  in  them,  and  inundation^  would  leave  great  quantities  of  se- 
diment behind  it;  as. I  by  a  troublesome, experiment  found,  in  go- 
ing over  some  of  the  marshes,  sopn  after  tbe  late  breach,  whare  I 
found  the  mud  generally  above  my  shoes,  and  in  many  places  above 
my  knees.  And  it  is  a^practice  among  us,  of  which  we. have  divers 
instances,  that. where  a!. breach* would  cost  more  to.  stop,  than,  tbe 
Unds  overflown  will  countervail,  to  lefjive  the  landa  to  the  mercy  of 
the  Thames ;  which  by  gradually  growing  highfcr  and  higher,  by  < 
the  additions  of  sediment,  will  in  time,  shut  out  the  water  of  thei 
river,  all  except  tbe  highest  tides.  And  these  lands  they  call  salthigs, 
when  covered  with  g^rass ;  or  else  they  become  ree.d-grounds,  kc. 

That  it  was  the  sediment  of  the  Thames  that  buried  those  trees, 
ii  further  manifest  from  what  was  said  before,  of  the  Kkeoess  of  the 
earth  above  them,  in  all  respects,., to  the, sediment  the  river  now  lets, 
fall,  when  dry  :  which  may  be  observetd  to.coiisistof  many  distinct 
layers ;  some  -^  of  an  ipch  thick,  some  less,  i^d  som^  scaicely^  of . 
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t*  inoli> ;  «(i  which  several  la jer»  are  doohtless  the  tefetzX  quantities 
iMeh  every  tide  left  behtiid-  \L  This  sediadent,  when  dried  by  the 
stfn  and  wind,  becomes  tou^  and  hard»  and  looks  like  a  grey  tapis 
scifsilis,  or  slate,  divtMblle  into  many  plates  or  layers.  And  perbapt 
we  amy  ascribe  the  conformation  of  slate,  Museory-glass,  and  other 
such' laminated  concretions,  to  a  like  work  of  nature;  by  adding  tiew 
layers  of  sucb  petl'ifactions,  and  particles,  at  the  fossil  is  formed  of. 
I  presume  there  will  be  no  doubt,  but  thai!  the  subterraneous 
wood  receives  itS'blackneM  iVom  vitribHc  jeices  in  the  earth.  If  arty 
should'  doubt  it>  V  have  tried  the  ex^ieriment,  and  find  that  alder* 
wood>  whether  green  or  old,  becometf  hiackiah,  much  of  the  same 
colour-  as*  the  wood*  above  mentione  i>  in  a  solotion  of  copperas. 
Which*  is  not  only  an  ar$rument,  that  the  hiaieteness  of  the  wood  is 
owing  to  vitriol;  but'  also  that  the  wo<td  is  alder,  or  some  such' like 
wood,  that  wilt  become  black  with  vitriol :  for  I  am  informed  tbalt 
all  subterraneous  wood  is  not  Mack,  particularly  fir.  I  have  abo 
tried* hornbeam  since,  after- the  same  mminer,  and  find  that  aiso  be* 
coMiea  blaoki  aa  the  alder*  does< 

[PhU.  Tnmt.  171S.] 

2:  On  a  Submarine  Forest  in  Hatfield  Chace,  Yorkshire.    By 
the  Rev.  Abraluim  De  la  Pryme. 

TliK'  famoos  levels,  of  Hatfield  Ohace,  in  Yorkshire^  were  the 
larftest  chace  of  red  deer  that  K4ag  Charles  the  First  had  in  all 
£ii((iafid,  oontaining  in  all,  abovey  180,000  acres  of  land,  about 
half  of  which  wan  yearly  drowned  by  vast  quantities  of  water.  This 
being  sold  to  one  Sir  Cornelius  Vermuiden>  a  Dutchman,  he  at 
length  eIRfOtually  diachaaed,  drained,  and  reduced  it  to  constant 
arable  and  pa/tttire  grounds,  and  at  the  immense  labour  aild  ex* 
pence  of  above  400,000/.  In  the  soil  of  all,  or  most  of  the  said 
180XX)0  acres  of  land,  of  which  90,000  were  drained,  even  in  the 
bottom  of  the  river  Ouse,  and  in  the  bottom  of  the  adventitious  soil 
of  att  marshland,  and  round  about  by  the  skirts  of  the  Lincoln* 
shire  Wold,  utxlto  Gainsburg,  Bautry,  Doacaster,  Balo,  Snaith, 
and  Hdden,  are  found  vast  multitudes  of  the  roots  and  trunks  tyf 
trees  of  aM  Mzes,  great  and  small,  and  of  most  of  the  sorts  that  this 
island  either  formerly  did,  or  that  at  present  it  does  produce ;  as 
firs^  o^,  birch,  beech,  yew,  thom^  vriUow>  alb,  &C«  the  roots  of 
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«fi  nc  molt  of  whicb^  stand  in  iIm  toil  in  their  natural  poMlion,  aa 
tbjck  as  ever  they  could  grow^  as  the  trunks  of  roost  of  thero  lie  by 
tbeir  proper  roots.  Most  of  the  large  trees  lie  along  about  a  yard' 
f|v>m  their  roots^  (to  which  they  evidently  belonged,  both  by  their- 
situation,  and  the  sameness  of  the  wood,}  with  their  tops  com* 
mooly  north-east ;  though  indeed  the  smaller  trees  lie  almost  every 
a,way,  across  the  former,  some  over,  and  others  under  litem;  a- 
third  part  of  all  being  pitched  trees,  or  firs,  some  of  which  are  90 
yards  in  length  and  upwards,  and  sold  for  masts  and  keels  for  ships. 
Ofik»  have  been  found  of  20,  30,  and  35  yards,  long,  yet  wanting 
many  yards  at  the  small  end ;  some,  of  which  have  been  sold  for  4, 
8,  10,  and  15/.  a  piece ;  they  are  as  black  as  ebony,  and  very 
durable  in  any  service  they  are  put  to.  As  for  the  ashes,  it  is 
commonly  observed,  that  the  codstituent  parts  of  their  texture  are 
so  dissolved,  that  they  become  as  soft  as  earth,  and  are  commonly 
cut,  in  piec^  by  the  workmen's  spades,  which^  as  soon  as  flung  up 
iqto  the  open  air,  crumble  into  dust ;  hut  all.  the  rest>  even  the  wil- 
k^ws  then^selves,  which  are  softer  than  ash,  preserve  their  substance 
andjt^ture  entire  to  this  day.  I  have  seen  some  fir  trees,  that  as 
they  liave  laid  all  along,  after  they  were  fallen,  have  shot  up  large 
braHO^hes  frpm  their  sides,  which  have  grown  i^  to  the  bulk  and 
bf^t^ticif  considerable  trees. 

I(.  is,  very  observably,  aod  manifestly  evident,  tbat  many  of  those 
trfes.of  all  sorti  have  been  burat^  but  espedaUy  the  pitch  or  fir 
trees^  some  quite  through,  and  .some  aU  on  a  side  ;  some  have  been 
fquDd  chopped  and  squared,  some  bored  through,  others  half  split 
with  lai^  wooden  wedges  and  stones  in  them,  and .  broken  axe- 
h%94s^  scmewbat  jike  sacrificaog  axes  in  shape,^  and  all  this  in  such 
places,  and  at  such  depths,  as  could  never  be  opened,  since  the  de« 
struction.of  this  forest*  till  the  time  of  the  drainage.  Near  a  large 
ropt  19  th(e  parish  of  Hatfield,  was  found  8  or  9  coins  of  some  of  the 
Rogaan  emperors,  but:  exceedingly  conaumed  and  defaced  with 
time;  and.  it  is.  very  observable,  that  on  the  confines  of  this  low 
cooptry*  between  Burningham  and  Brumby,  in  Lincolnshire,  are 
several  great  hills  of.  loone  sand,  under  which,  as  they  are  year!y 
w^m  and  blown  away,  are  discovered  many  roots  of  large  firs,  with 
tb^  marks  of  the  axe  as  fresh  upon  them*  as  if  they  had  but  been  cut 
dqwi^  only  a.  few.  weeks ;  as  I  have  often  with  pleasure  seen. 

Hazel  nuti  and  acorns  have  firequently  been  found  at  the  bottom 
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of  the  toil  of  those  levels  aod  moors,  and  whole  bushels  of  fir*Cre^ 
apples,  or  cones^  in  large  quantities  together;  and  at  the  very 
bottom  of  a  new  river  or  drain,  (almost  100  yards  wide»  and  4  or 
5  miles  long,)  were  found  old  trees  squared  and  cut,  raib,  stoops, 
bars,  old  links  of  chains,  horse^heads,  an  old  aze,  somewhat  like 
a  battle-axe,  two  or  three  coins  of  the  emperor  Vespasian,  one  of 
which  I  have  seen  in  the  hands  of  Mr.  Cornelius  Lee  of  Hatfield, 
with  the  emperor's  head  on  one  side,  and  a  spread  eagle  on  the 
other ;  but  what  is  more  remarkable  is,  that  the  veliy  ground  at  the 
bottom  of  the  river,  was  found  in  some  place"^  to  lie  in  ridges  and 
furrows,  thereby  showing  that  it  had  been  ploughed  and  tilled  in ' 
former  days. 

I  My  friend,  Mr.  Edward  Canby,  told  me  that  about  50  years 
ago,  under  a  great  tree  in  this  parish  was  found  an  old  fashioned 
knife,  -with  a  hafl  of  a  very  hard  black  sort  of  wood,  which 
had  a  cap  of  copper  or  brass  on  the  one  end,  and  a  hoop  of  the 
same  metal  on  the  other  end,  where  the  blade  went  into  it*  • 
He  also  found  an  oak  tree  within  his  moors,  40  yards  along,  4  yards 
diametrically  thick  at  the  great  end,  3  yards  and  a  foot  in  the 
middle,  and  3  yards  over  at  the  small  end ;  so  that  by  moderate 
computation,  the  tree. seems  to  have  been  as  long  again.  At  an- 
other time  he  found  a  fir-tree,  36  yards  long,  besidies  its  computed 
length,  which  might  well  be  15  yards  more.  So  that  there  has 
been  exceedingly  great  trees  in  these  levels;  and  what  is  also  very  ' 
strange,  about  50  years  ago,  at  the  very  bottom  of  a  turf  pit,  there 
was  found  a  .man  lying  at  his  length,  with  his  head  upoahis  arm, 
as  in  a  common  posture  of  sleep,  whose  skin  being  tanned  as  it 
were  by  the  moor  water,  preserved  his  shape  entire,  but  within,  his  - 
flesh,  and  most  of  his  bones  were  consumed. 

To  illustrate  and  render  more  intelligible  this  strange  sulijeot  of " 
subterraneous  trees,  we  may  here  advert  a  little  to  what  has  been  • 
observed  in  other  places  and  countries.  Camden  and  others  have 
told  us,  and  it  is  a  very  common  and  well  known  thing,  tbatntio^t 
of  the.  great  morasses,  mosses,  fens,  and  bogs,  in  Somersetshire,  ^ 
Cheshire,  Lancashire,  Westmoreland,  Yorkshire,  Staflbrd^hire,  Lin*  * 
colnshire,  and  other  counties  in  England,  are  full  of  the  roots  and  ' 
trunks  of  large  trees,  most  of  which  are  pitch  or  fir,  and  that  they 

have  the  same  positions  and  impressions  of  the  fire  and  axe  on  them, 
as  those  above-mentioned    . 
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Guraldus  Cambrensis  tdls  m,  that  in  king  Henry  the  Sd's  dajt^ 
by  the  force  of  extraordinary  storms^  the  sands  were  so  much  driven 
off  the  sea-shore  in.Pembrdbeshire^  that  under  them  were  discovered 
great  numbers  of  roots  and  trunks  of  trees  in  their  natural  positions^ 
with  the  strokes  of  the  aze  as  fresh  upon  them,  as  if  they  had  been 
cut  down  only  yesterday,  with  a  very  black  earth,  and  some  blocks 
like  ebony.  And  the  like  were  discovered  alA>  at  Neuj^l,  in  the 
same  county,  in  1590«  and  in  Cardiganshire,  and  in  other  places 
since. 

Br^  Plot  mentions  the  like  roots  and  trees,  found  in  Shebben-Pool, 
the  old  Pewitt-Pool^  and  at  Layton,  and  other  places  in  Stafford- 
shire ;  and  from  their  natural  situations  he  rightly  concludes,  that 
they  certainly  grew  there. 

Dr.  Leigh,  in  his  history  of  Cheshire,  observes,  that  in  draining 
Martin  Meer,  there  was  found  multitudes  of  the  roots  and  trunks  of 
large  pitch  trees,  in  their  natural  positions^  with  great  quantities  of 
their  cones,  and  8  canoes,  such  as  the  old  Britons  sailed  in ;  and  in 
another  moor  was  found  a  brass  kettle,  beads  of  amber,  a  small  mill- 
stone, the  whole  head  of  a  hippopotamus,  and  human  bodies  entire 
and  nncomipted,  as  to  outward  appearance.  Many  places  too  of 
the  soil  of  Anglesea  and  Mann,  as  also  of  the  bogs  of  Ireland,  are 
Ukewise  full  of  rootf  and  trees. 

As  to  other  countries,  Ventegan  tells  us,  that  in  many  places  of 
the  moors  and  morasses  of  the  Netherlands,  large  fir-trees  are  com* 
monly  found,  with  their  tops  lying  to  the  north-east,  just  as  they 
do  in  the  levels  of  Hatfieki-chace.  And  Helmont  mentions  the 
Peel  there,  a  moss  more  than  9  miles  broad.  Also  M.  De  la  Fer 
says,  that  trees  and  roots  are  also  frequently  found  in  the  low 
grounds ;  and  in  the  leveb  and  morasses  of  France,  Switzerland, 
and  Savoy.  And  lastly,  Rammazzini  assures  us,  that  in  the  terri- 
tories of  Modena,  which  are  several  miles  long  and  broad,  and  at 
present  a  most  fruitful  dry  country,  though  in  the  time  of  the 
Caesars  it  was  nothing  but  a  great  lake,  are  found  at  30,  40,  and  50 
feet  deep,  the  soil  of  a  low  marshy  country,  full  of  sedge,  reeds, 
shrubs,  roots,  trees,  puts,  ears  of  com,  leaves  of  trees,  branches  and 
boughs  of  oaks,  elms»  walnuts,  ashes,  willows,  and  the  very  trees 
themselves,  some  broken,  some  whole,  some  standing  upright,  some 
lying  at  their  length,  3sc«  with  old  coins  of  the  Roman  emperors 
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oMiit*likfl^  tti4  «t(Me»«4uaredy  dut,  cciVid  tnd  wriMigbt  #llhi  ilie 
bwAnof  MM/lfcC. 

B«t  iiof#,  Mdifg  liat  ^91^  ftfld  iHKits  Md  tre^,  wMi  otiier  tlllnf^ 
tItaK  di«  €<>aiaf«M  Cd  tUMe  leyel*,  im«  otily  Hmre,  but  tA^  in  cShii^ 
cMiiti«a>^  ii;  yet  miMilntf  ta  MW[iiii«i  h«vr  iM:  tikis  eotHM  td  pitos^ 
And  #hM  MaiMMIt  id4  dMMeiB  can  b«  gtvea  fnr  k«  I  kno#^  tfiar 
itto«t  meti  am  foi^  ttkninff  att  OtU  to  Noab^i  dacfd*  But  if  s6,  hd#* 
CKMflm  it^  fbat  thd  fttetf  and  liMr  M>ta  lb  so  itear  «acb  mhep,  and 
why  lengthwise^  from  south-west  to  north-east?  Why  some  of  t)kMr 
bOnti,  others  ^hopip^^^  some  spMl^  oliiera  sqittr<rd/  aiMl  sottid  b6#ed 
ihiml^r  Why  W  s6il  it  the  revf  bottom  olf  a  larg#  thef  lie  ki( 
i44g^  aii^  AirroiTj  sind  why  aM  iha^  coins  of  tfaa  RomAii  empeffoi^ 
found  in  those  places^  &c.  ?  For  me,  I  bwriUy  cfdtitfei^/  tttat  aA 
ttaoM  irtes  gifi^  iff  die  Tory  pliaai  Ivfierc  thcry  aMr  iww  found,  b^th 
iti  Mb  c6dnti>y  awd  dbewbei<av  Against  wbiab,  I  know  of  only  t#o 
dbjeetio«y»of  amy  ooaaequcmc^*  I.  Thov  CsMir  expressly  s«ys,  that! 
no  ^^raes  in  hit  lime  gfe^  in  BiHlaiit^  But  thi^  is  notfaing  a«  a(l 
to  the  porpase :  for  those  ttf^eea  tbat  arci  aalM  ftrs  by  the  vnlgar^ 
froiti  tbeir  n^av  oofifbrmity  and  libenesa  to  that- me,  are  wdl  knewn 
by  aH  learned  men,  by  the  rednewj  the  reamow  iiator^  of  iha  wood, 
the  g#aoile  4ones  hanging  downwards,  &0«  to  be  the  tme  pftoh-'tre^, 
of  which  there  are  such  great  plenty  in  Norway,  8weden,  and  oth^r 
dountrii^a  of  tlia  noftb,  and  cf  whiieh  the/e  are  whole  woods  at  this 
very  day  in  Sootfand ;  and  upon  a  hill  at  Wareton,  in  Slaflbrdi^ire^ 
they  grow  ttikltcytbe  present  tkne.  Also  in  an  old  deed  relating  to 
tins  vary  ohaee,  ftr-tteat  or  bushta  are  Inemianed  as  gtowiifig  her^ 
and  thertv  dboot  dOO  years  siiicei 

%s  That  tliese  sorts  of  traet  grow  sdways  on  high  moont«ias  afid 
rocks,  and  never  thrive  on  such  law  grounds  and  moraMs/  as  tbesa 
aM,  Where  we  now  find  them  buried  ^  Bat  though  they  do»  in  all 
Oold  countries  of  die  north,  thrlte  best  on  the  hafdist  reeks  and 
moOntains,  yet  i(re  they  sometimes  seen  even  large  and  plentifhl  in 
die  law  itiofass^  of  Lieflandi  Courland,  Pomerania,  add  otheiP 
Qountriea  thereabouts ',  and  in  the  low  fbrests.and  woods ;  for  the  truth 
is^  that  these  stately  trees  chiefly  delight  to  grow  in  a  sandy  soil ; 
and  if  ii  lie  ne^r  so  high,  of  neret*  so  low,  there  they  wiH  grow,  aiid 
there  it  is  natural  to  them.  It  it^as  lately  obsarved  in  dig^^ing  the 
pit  of  a  great  deooy  in  tbese  lavals^  that  tha  roots  of  the  firs  alwaya 
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stoOfltlnitbeflMd^dnddMotkilntheeliy;  andIh8f^x>b0erTe4tfae 
same  in  naiailitudd«  of  pMeisi  df  lliese  commmis. 

TIm^  m  al(€faM6  gpeit  Md  stttdy  trees  flourithcfd  here,  snd  com*- 
poied  <me  of  tiie  largM  and  most  be&ftttiful  forests  in  ^  the  ceantry ; 
BO  in  the  next  place,  I  shall  inquire  how  it  came  to  be  destroyed, 
aiHl  fM*  #hat  i^tfsoA*  and  causes  it  was  so.  All  thk  nay  be  known 
by  seai^bing  Mo  the  ancient  Roman  writers  and  historians ;  who 
fteqoetitAj  ull  us^  when  their  amnea  and  gienerals  pursued  the  wiU 
Britona,  that  Chey  always  fled  i«to  the  fastnesses  of  mtry  woods  and 
law  watery  forests.  Cesar  himself  confessed  the  same,  and  says^ 
tliat  CasMftb^few  anKl  his  Britons,  alter  thehr  defeat,  passed  the 
UkameM,  a»d  fled  into  suefa  lew  anorasBes  and  woods,  that  there 
w«i  tio  poailbMity  of  MIowing  them.  We  aiso  find  that  the  stout 
nation  <)f  the  Slhi^  did  the  same,  when  they  were  set  upon  by 
Ostorius  atvd  Agricola.  Th^  like  did  Venulius,  king  of  the  Brigantes, 
whto  ffed  into  the  great  woody  mora^^es  of  this  country,  and  per- 
b«p0  inth  those  very  same  that  formerly  orenpread  these  levels. 
Aiftd  Herodian  plaii^y  telU  us,  that  it  was  the  custoaa  of  the  wild 
Britons  to  keep  in  the  fenny  bogs  and  tbiok  marshy  w<»oda;  and 
When  oppo^onity  otfbred,  to  issu^  out  and  fall  upon  the  Romans, 
Who*  w^e  at  length  84  pl^fued  with  them,  that  they  were  Airced  to 
ifeue  out  orders  fbr  the 'destroying  and  cutting  down  of  all  the  wooda 
and  forests  in  Brltain,esptcially  of  aU' those  that  grew  upon  low 
ginbiinds  and  morasses.  This  order,  I  think,  is  mentioned- in  Vo* 
piscufi ;  and  that  they  were  thereupop  accordingly  cut  down,  is  ert"* 
dent  from  many  wnters,  who  tell  us,  that  when  Suetonius  Paulinos 
conquered  Angtesea,  he  cut  down  all  the  woods  there.  Galen  tdh 
US,  that  the  Romani  kept  their  soldiers  continually  employed  in  cut- 
ting down  woods,  drainiug  marshes  and  fens,  and  in  paving  bogs. 
R  is  also  manifest,  that  they  not  only  did  this  themselves,  but  also 
imposed  the  same  heavy  t^  on  captive  Britons;  for  Galgacus,  in 
hia  8pee<*b  to  his  soldiers,  tells  them,  that  the  Romans  made  slaves 
of -them,  and  wor^  out  their  bodies  in  cutting  down  woods,  and  in 
deanarng  bogs,  amidst  ^  thousand  stripes  and  indigiritiea;  and  Dion 
Cassius  tells  us,  that  the  etbperor  Severus  lost  50XX)0  of  his  m^  in  a 
f^w  years  time,  in  cottiik|^  ddwn  the  woods,  and  cleansing  the  fens 
and  morasses  of  the  connlry. 

Now  ail  that  has  be^ri  said,  may  I  think  sufficiently  prove,  that 
the  Romans  were  the  destroyers  of  all  those  greAt  woods  and  fomsts, 
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which  we  now  find  under-groond  in  ihelxittcins  of  moon  atid  bogt|  - 
and  that  they  actually  were  in  this  part  of  the  country^  and  destPoy* 
ed  this  great  and  beautiful  one,  of  stately  firs,  that  overspread  dl 
those  vast  levels,  and  the  country  round  about,  I  come  now  moie 
particularly  «to  show  an<r  prove. 

The  common  road  of  the  Romans  out  of  the  south  into  the  north, 
was  formerly  from  Lindum  or  Lincoln,  to  Segelocum,  or  Lktle- 
Burrow  upon  Trent,  and  from  thence  to  Danum  or  Doncaster,  where 
they  kept  a  standing  garrison  of  Crispinian  horse.  A  little  o&  to 
the  east  and  north-east  of  this  road,  between  the  two  last-mMn^ 
towns,  lay  the  borders  of  the  great  forest,  which  swarmed  with  wild 
Britons,  who  were  continually  sallying  out,  and  retreating  into  it 
again,  intercepting  their  provisions,  taking  ^nd  destroying  their  car- 
riages, killing  their  allies  and  passengers,  and  distarhing  their  gar<* 
risons ;  which  at  length  so  enraged  the  Romans,  that  they  were  re- 
solved to  destroy  it;  and  that  they  might  do  the  same  more efiectiJK 
ally,  as  well  as  the  more  easily,  they  march«d  with  a  great  army^ 
and  encamped  on  a  large  heath  or  moor,  not  far  from  Finningly, 
(as  appears  by  their  fortifications  stiU  to  be  seen  there)  where  it  is 
probable  that  a  great  battle  ensued^  for  hard  by  is  a  little  town  called 
Olierfleld.  Now  as  the  latter  part  of  the  wbrd  is  never  used  to  be 
added  to  any  other,  but  where  there  has  been  a  battle ;  so  the  former 
seems  to  inform  us  what  Roman  general  it  was  that  commanded,  to 
wit,  the  famous  Ostorius,  whom  all  the  Roman  historians  assure  us 
wu  in  those  parts.  But  who  got  the  victory  is  not  direcUy  men*- 
tioned,  though  no  doubt  it  was  the  valiant  Romans,  who  besides 
the  multitudes  of  the  Britons  they  slew,  drove  the  rest  back  into  the 
great  forest  and  wood,  that  covered  all  this  low  country.  Where^ 
upon  the  Romans,  that  they  might  both  destroy  it  and  the  enemy  ^ 
the  easier,  took  the  opportunity  of  a  strong  south-west  wind,  and  set 
great  fires  therein,  which  taking  hold  of  the  fir-trees,  burned  like 
pitch,  and  consumed  immense  numbers  of  tjiem  ;  and,  when  the  fire 
had  done  what  mischief  and  execution  it  could,  the  Romans  broi^bt 
their  army  nearer,  and  with  whole  legions  oif  captive  Britons  chopped 
and  cut  down  most  of  the  trees  that  were  yet  left  standing,  leavinfr 
only  h^re  and  there  some  large  ones  unt^uched>  as  monumenta  of 
their  fury  ;  which  being  destitute  of  the  suf^port  of  the  under*wood>. 
and  of  their  neighbouring  trees»  were  eas^y  overthrown  by  strong 
winds.    All  which  trees  falling  cross  the  irivers  that  formerly  ran 
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through  thii  low  country,  soon  dammed  them  up,  and  turned  it  into 
« large  Itike,  and  gave  origin  to  ibe  great  turf  moort  that  are  here, 
by  the  gyrations  and  workings  of  the  waters,  the  precipitation  of  ter- 
restrial matter  from  tbem>  the  consumption  and  putrefaction  of  de- 
cayed boughs  and  branches,  and  the  vast  increase  of  thick  water  moss, 
which  wonderfully  flourishes  and  grows  Upon  such  rotten  grounds. 
Which  even  now  since  the  drainage,  and  since  that  the  country  is 
laid  dry  for.many  miles  round  about,  yet  for  all  that,  are  so  turgid 
with  water,  and  so  soft  and  rotten,  that  they  will  scarcely  bear  men 
to  walk  upon  them. 

4Ience  it  is,  that  old  Roman  coins,  old  Roman  axe -heads,  &c.  have 
been  fi^und  near  those  roots  and  trees,  that  lie  at  the  bottom  of  |he«r 
iBb6rs  and  levels.  Hence  it  is,  that  in  all  these  pounds  are  found 
great  numbers  of  trees  ihat  are  burned,  some  in  two,  and  some 
lengthwise,  others  hewn  and  chopped.  Hence  it  is,  that  they  lie 
iiear  their  own  roots,  with  -their  tops  north-east  Hence  it  is  that 
•ome  of  the  greatest  trees  are  found  with  their  roots  on,  and  others 
SM  they  have  laid  all  along  have  had  branches  growing  out  of  their 
sides,  to  the  thickness  and  height  of -considerable  trees.  Hence  it  is 
thathoth  the  clay  and  moor  soil  of  the  country,  is  in  some  places 
two  or  three  yards  higher  than  it  was  formerly,  by  the  growing  up 
of  the  same,  and  the  flatly  warp  that  the  rivers  continually  cast 
thereon,  &c. 

But  to  return ;  as  the  Romans  were  the  destroyers  of  this  great 
forest,  ^  were 'they  likewise  of  all  those  others  that  formerly  grew 
«n  the  low  countries  of  Cheshire,  Lancashire,  Yorkshire,  Lincdn- 
•fanre,  Staffordshire,  Somersetshire,  &c. ;  and  also  of  the  very  coun- 
tries befoiv-inentioned  beyond  sea,  where  such-like  trees  are  found. 
Bui  aa  the  Romans  were  not  much  in  Wales,  the  Isle  of  Man,  nor 
'  Ireland,  so  it  cannot  be  supposed  that  "they  out  down  their  woods ; 
iHit  yet  others  did :  for  Holtinshed  and  others  of  our  historians  tell 

-  uf,  that  Edward  the  First  not  being  able  to  get  near  the  Welch  to 
iigbt  them,  by  their  continuance  and  skulking  in  bo^gy  woods,  com- 
manded them  aU  to  be  destroyed  by  fire  and  ihe  a^e :  and  I  doubt 
not  at  all  but  that  the  roots  and  trees,  before  mentioned  by  Cani- 

.  hrensis  in  Pembrokeshire,  were  the  relics  of  some  of  ibose  that 

-  were  then  destroyed:  and  as  for  those  in  Man  and^her  islands, 
they  have  all  been  cut  down  in  time  of  war,  and  have  lain  till  they 

'  were  grown  over  with  the  soil  of  the  neighbouring  grounds ;  and  as 
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^r  i}^q$e  Ahat  fu*e  fowuji  in  the  Ihi^  of  Jrelai^)^  $evef^  of  iQur  l^iftor 
ri^f  eicpres^ly  say,  that  Hc^qry  tl^  $ecood,  V;b€ii  he  coi^p^^  it, 
c\xt  (ipwo  all  the  woo^  that  grew  on  the  ]l^w<Q0imtrie8  theif^^  tb^Jbetr 
ter  ^  secure  his  conqueat  an4  poBpes^ic^  of^ta  kec^p  the  q^vuitry 
in  a  aettle4  peaoe,  and  to  disann  t^  enemy,  ivho  conunoAly  trni^r 
ing  to  auch  advantages  arc  apt  to  rebel.  {  wiU  <9r4y  add,  that  it  ;is  # 
very  common  thing  for  gei^r^s  and  armies,  ey€;n  to  this  ;very  di^, 
i,o  destroy  all  the  woods  that  gro^w  vpoo  iad?antageou^  p^ac^  ^J^ 
fastnesses  in  $in  enemy's  counti:y,  iftheyintepdtpJceepit;  ^^wdtb^^ 
they  always  do  it  with  fire  and  axe. 

[Phil.  Trans.  1701.] 

3.  On  the  Came  of  Fossil  Vegetables;  with  Remarks  on  the  pre- 
ceding.     By  Joseph  Correa  de  Serra,  LL.D.  F.R.S.  A.S. 

It  was  a  common  repprt  in  Liocolnsbire,  tjiat  a  lai'ge  exjtent  of 
itijlets  of  moor,  situated  along  its  coast,  and  visible  only  at  the  lowest 
ebbs  of  the  year,  was  chiefly  composed  of  decayed  trees.  Il^se 
islets  are  marljced  in  Mitchell's  chart  of  that  jcofist,  by  the  naipaie  of 
cl,ay  huts ;  and  the  village  of  Hutioft,  opposite  tp  whicjh  they  prin- 
cipally lie,  seems  ^0  have  derived  its  name  from  them.  In  tbe  mopt^ 
of  September  1796,  I  went  jto  Sutjton,  on  the  coi^st  of  LkH^Uvhi|!f  , 
in  /company  with  Sir  Joaeph  Banks,  to  examine  tlp^ir  e;x,tej^t  aqd  n|i- 
ture.  The  1 9th  of  the  month,  being  the  first  day  afler  .th/e  equipfpc- 
tial  Cull  moon,  whien  the  lowest  eb^  wef^  to  be  espftcted,  yve  went 
in  a  boat,  at  h^f  p?st  twelve  at  noon,  and  soon  ,^er  set  foot  upon 
jDi^e  of  the  largest  islets  ti^n  app^^ii>g.  bs  exp9»ed  surface  ivas 
about  thirty  yards  long,  and  twenty-five  i^ide,  when  tbe  tide  w^g  at 
the  lowest.  A  great  ouml^r  of  >im4^  islets  were  visible  round  m, 
chiefly  to  the  eastward  and  southward ;  ^nd  the  ^shiermcn,  .whose 
authority  on  :this  point  is  very  competent,  say,  that  similar  moors 
are  to  be  found  ajong  tbe  vbole  4:0^,  from  Skegness  to  Gninri>y# 
particularly  off  Addletborpe  and  Mablethorpe.  Tbe  cbannids  di- 
viding the  islets  were,  at  the  time  we  saw  them,  wide,  and  of  variows 
diepths ;  tbe.  i^ets  themselves  ranging  gjenerally  fnom  ^east  to  vest  in 
their  largest  dimensions. 

We  visited  tjiem  again  in  tbe  ebbs  ,oC  the  dOth  and  31st ;  and, 
though,  it  generally  did  not  ebb  so  far  as  we  expected,  we  could 
Aptwithstaoding  ascertain,  that  they  consisted  alnoal  entirely  of 
roou,  trunks,  brancbss,  and  les^es  of  trees  wd  shruk^  intermixed 
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wiib  BMie  ktfVQB  oC^qufitic  pli^ti«  Tlie  jnevitias  of  tbcK  trees  wi»e 
•ftiU  staftdiug  .^d  their  roots ;  wbile  Ihe  trunks  .of  ihe  i^reater  part  lagr 
scattered  on  the  ground,  in  every  possible  direction.  The  bark  of 
the  trees  fiid  roots  appeared  genexally  as  fresb  as  wben  they  were 
growing.;  iu  tha^t  of  jibe  bircboi  pa^tiicubrly^  of  wUcb  a  greal^uan- 
tity  was  found*  «ven  t^e  tbin  silviery  m^oibraa^  of  the  outer  skin 
were  di^ernible.  The  timber  of  all  kinds*  «n  die  contrary,  was  de- 
oomppsed  and  sofl>  in  the  greatest  part  of  the  trees ;  in  some  bow- 
ever  it  was  firn^,  especially  in  the  knots.  The  people  of  the  country 
have  often  found  among  them  very  sound  pieces  of  timber,  fit  to  be 
enaployed  for  ^e^eral  ecooo^ical  purposes. 

/rbe  sorts  of  wood  which  arie  still  c^stiDguJMwbl^^  %re  bwch,  fir, 
and  oak.  Other  wopds  evidently  exist  in  thieve  idfsM/  o£  $ome  9f 
which  w^  found  the  leaves  in  the  «oil ;  bpt  pur  presisnt  Jki^tofwkdgei^f 
the  comyparative  anatqmy  of  timbers,  i#  119^  sp  f^r  advanced  as  A^ 
afford  us  the  means  of  pronouncing  with  coofidenc^  resfMecting  their 
species.  In  general,  the  trunks,  branchy,  find  roots  «f  the  de(;ftyed 
trees,  were  considerably  flattened ;  wbicb  is  a|>bejnofaeooo  observed 
in  the  Surtarbrand  or  fossil  wood  of  Icela^,  a^d  which  Scheuchser 
remarked  also  in  the  foisH  wood  ibgnd  ne^r  fthe  lake  of  Thun,  i# 
Switzerland.  The  soil  to  which  the  treos  ^re  affiwMl*  Whi  W  which 
tbey^ew,  is  a  soft  greasy  clay ;  but,  for  ^lapy  jnches  2h^if€  it^  sur^ 
face;,  the  soil  i#  entirely  composed  of  rotten  l^ves,  scarcely  diitiff* 
guishable  to 'the  eye*  many  of  which  may  be  sepfu'»ted*  by  putting 
Uie  soil  in  water«  and  dezt(?rously  and  pfitiently  u«pg  n  spatula,  <or 
bbint  knife.  By  this  method,  i  obtained  sooae  perfecjt  le^ives  ef  iley 
ftquifoliupn,  which  are  now  in  tbe  herbarium  of  Sir  Joseph  ^nk>( 
and  some  other  leaves  which,  though  less  perfiect;,  ^em  tp  belong  to 
some  species  .of  willow.  I^  this  stratum  of  rottep  leavei^  we  'Popld 
aUo  distingjuisb  several  roots  of  arundo  phragioit^ 

These  islets*  according  to  the  mpst  accprat^  inform^tioi^u  !f;K^n4 
at  least  twelve  miles  in  length,  and  about  a  mile  >n  breadth,  opposite 
Sutton  shore.  The  water  without  them*  towards  tbe  sea,  generally 
deepens  suddenly,  so  as  tp  form  ^  st^p  bank*  Thie  channels  l^f 
tween  the  peveral  islets,  when  (be  islets  ^re  dry,  m  the  lowest  ^U;»# 
of  tbe  year,  are  from  four  to  twelve  Se^t  dtep.;  their  bottoms  are 
day  or  sand,  and  their  direction  is  generally  from  east  to  west  A 
well  dug  at  Sutton,  by  ^Xose^h  Seurby,  ahovs  tftial  a  moor  of  the  same 
nature  is  found  under-ground,  in  diat  part  of  the  country*  at  the 
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depth  of  sixteen  feet ;  consequently^  very  nearly  on  the  tame  level 
with  that  which  constitutes  the  isleU.  The  disposition  of  the  straU 
was  found  to  he  as  foUovs : 

Clay  -  .  -  -  .  16  feet 

Moor,  similar  to  that  of  the  islets      -        from  3  to  4  ditto 
Soft  moor>  like  the  scowerings  of  a  ditch  bottom^ 

mixed  with  shellt  and  silt  -  -  90  ditto 

Marly  clay  ....  1  foot 

Chalk  rock  ...         from  1  to  2  feet 

Clay  .....  31  yards 

Gravel  and  water ;  the  water  has  a  chalybeate  taste. 
In  order  to  ascertain  the  course  of  this  subterraneous  stratum  of 
'  decayed  vegetables^  Sir  Joseph  Banks  directed  a  boring  to  be  made^ 
in  the  fields  belonging  to  the  Royal  Society,  in  the  pariA  of  Mable- 
thorpe.  Moor»  of  a  similar  nature  to  that  of  Searb/s  well,  and  of 
the  islets,  was  found,  very  nearly  on  the  same  level,  about  four  feet 
thick,  and  under  it  a  soft  clay. 

The  whole  appearance  of  the  rotten  vegetables  we  observed,  per- 
fectly resembles,  according  to  the  remark  of  Sir  Joseph  Banks,  the 
moor  which,  in  Blankeney  fen,  and  in  other  parts  of  the  East  fen  in 
Lincolnshire,  is  thrown  up  in  the  making  of  banks ;  barks,  like  those 
of  the  birch  tree,  being  there  also  abundantly  found.  This  moor 
extends  over  all  the  Lincolnshire  fens,  and  has  been  traced  as  far  as 
Peterborough,  more  than  sixty  miles  to  the  South  of  Sutton.  On 
the  north  side,  the  moory  islets,  according  to  the  fishermen,  extend 
as  far  as  Grimsby,  situated  on  the  south  side  of  the  mouth  of  the 
Humber ;  and  it  is  a  remarkable  circumstance,  that  in  the  large 
tracU  of  low  lands  which  lie  on  the  south  banks  of  that  river,  a  little 
above  Its  mouth,  there  is  a  subterraneous  stratum  of  decayed  trees 
and  shrubs,  exactly  like  those  we  observed  at  Sutton  |  particularly 
at  Axhohne  isle,  a  tract  of  ten  miles  in  length,  by  five  in  breadth  ; 
and  at  Hatfield  chace,  which  comprehends  one  hundred  and  eighty 
thousand  acres.  Dugdale*  has  long  ago  made  this  observation,  in 
the  first  of  these  places;  and  De  la  Prymef  in  the  second.  The 
roots  are  there  likewise  standing  in  the  places  where  they  grew ; 
the  trunks  lie  prostrate.    The  woods  are  of  the  same  species  as  at 

*  History  of  Embanking  and  Dfaioii^  chap.  S7. 
t  Pbil.  Traas*  vol.  xxii.  p.  980. 
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SottOD.  Roots  of  aquatic  plants  and  reeds  are  likewise  mixed  with 
them;  and  they  are  covered  by  a  stratum  of  some  yards  of  soil, 
the  thickness  of  which,  though  not  ascertained  with  exactness  by  the 
above-mentioned  observers,  we  may  easily  conceive  to  correspond 
with  that  which  covers  the  stratum  of  decayed  wood  at  Sutton,  by 
the  circumstance  of  the  roots  being  according  to  Mr.  Richardson's 
ob6ervations^,^only  visible  when  the  water  is  low,  where  a  channel 
was  cut,  which  has  left  them  uncovered. 

Little  doubt  can  be  entertained  of  the  moory  islets  of  Sutton  be- 
ing a  part  of  this  extensive  subterraneous  stratum,  which,  by  some 
in?oad  of  the  sea,  has  been  there  stripped  of  its  covering  of  soil.  The 
identity  of , the  levels ;  that  of  the  species  of  trees ;  the  roots  of  these 
affixed  in  both  to  the  soil  where  they  grew ;  and,  above  all,  the  flat- 
tened shape  of  the  trunks,  branches,  and  roots,  found  in  the  islets, 
which  can  only  be  accounted  for  by  the  heavy  pressure  of  a  super- 
induced stratum,  are  sufficient  reasons  for  this  opinion.  Such  a 
wide  spread  assemblage  of  vegetable;  ruins,  lying  almost  in  the  same 
level,  and  that  level  generally  under  the  common  mark  of  low  wa- 
ter, must  naturally  strike  the  observer,  and  give  birth  to  the  follow- 
ing questions.  1.  What  is  the  epoch  of  this  destruction  ?  9.  By  what 
^agency  was  it  effected  ?  In  answer  to  these  questions,  I  will  venture 
to  submit  the  following  reflections. 

The  fossil  remains  of  vegetables  hitherto  dug  up  in  so  many  parts 
of  the  globe,  are,  on  a  close  inspection,  found  to  belong  to  two  very 
different  states  of  our  planet  The  parts  of  vegetables,  and  their 
impressions,  found  in  mountains  of  a  cotaceousf,  schistous,  or  even 
sometimes  of  a  calcareous  nature,  are  chiefly  of  plants  now  existing 
between  the  tropics,  which  could  neither  have  grown  in  the  latitudes 
in  which  they  are  dug  up,  nor  have  been  carried  and  deposited  there 
by  any  of  the  acting  forces  under  the  present  constitution  of  nature. 
The  formation  indeed  of  the  very  mountains  in  w\iich  they  are  buried, 
and  the  nature  and  disposition  of  the  materials  which  compose 
them,  are  such  as  we  cannot  account  for  by  any  of  the  actions  and 
re-actions  which,  in  the  actual  state  of  things,  take  place  on  the  sur- 
face of  the  earth.  We  must  necessarily  recur  to  that  period  in  the 
history  of  our  planet,  when  the  surface  of  the  ocean  was  at  least  so 
much  above  Its  present  level,  as  to  cover  even  the  summits  of  these 

*  Phit  Trans.  voL  xix.  p.  5S8.— Ori«. 

t  ArenaceooSi  or  sandy ;  from  eof,  eoiiif  Lat.— £i2t<. 
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secondary  mountaini  which  contain  the  rew^ins  ^f  tropical  planta. 
The  changes  which  these  vegetables  have  suffered  ju  their  substAnos 
18  ahnost  total;  they  commonly  retain  only  thj^  e;(terna}  configura- 
tion of  what  they  originaHy  -were.  Sqch  is  the  utate  in  i^hich  they 
have  been  found  in  England^  by  Uwyd ;  in  France ^y  Jussifn^  in 
the  Netherlafids,  by  Burtin ;  not  to  mention  instances  in  vxox^  di^ 
tant  countries.  Some  of  the  impressions  or  r^ipains  of  plants  found 
in  soils  of  this  nature,  which  were>  by  more  ancient  and  les?  en* 
lightened  oryctologists,  supposed  to  belong  to  plants  actually  grow- 
ing in  temperate  and  cold  climates,  seem,  on  accurate  investiga- 
tion, to  have  been  parts  of  exotic  vegetables.  In  fad^  whether 
we  suppose  ihem  to  have  ^rown  Jiear  ikt  spot  where  they  are  founds 
or  to  have  been  carried  thither  from  different  parts,  by  the  force  of 
an  impelling  flood,  it  is  equally  difficult  to  conceive,  how  orgaqized 
beings,  which,  in  order  to  live,  require  such  a  vast  difference  in 
temperature  and  in  seasons,  could  live  on  the  same  spot,  or  how 
their  remains  could,  from  climates  so  widely  distant,  be  brought  to» 
jrether  to  the  same  place,  by  one  common  dislocating  cause.  To 
this  ancient  order  of  fossil  vegetables  belong  whatever  retains  a  ve- 
getable shape,  fouftd  in'  or  near  coal  mines,  and  to  judge  from  the 
places  where  they  have  been  found,  the  greater  part  of  the  agatized 
woods.  But,  from  the  species  and  present  state  of  the  trees  which 
are  the  subject  of  this  Memoir,  and  from  the  situation  and  nature 
of  the  soil  in  which  they  are  found,  it  seem^  very  clear  that  they  do 
not  belong  to  this  primeval  order  of  vegetable  ruins. 

The  second  order  of  fossil  vegetables,  comprehends  those  which 
are  found  in  strata  of  clay  or  sand ;  materials  which  are  the  result 
of  slow  depositions  of  the  sea  or  of  rivers,  agents  still  at  work  under 
the  present  constitution  of  our  planet.  These  v^^etable  remains  are 
found  in  such  fiat  countries  as  may  be  considered  to  be  of  a  new 
formation.  Their  vegetable  organization  still  subsists,  at  least  in 
part ;  and  their  vegetable  substance  has  suffered  a  change  only  in 
colour,  smell,  or  consistence;  alterations  which  are  produced  by 
the  developement  of  their  oily  and  bituminous  parts,  or  by  their 
natural  progress  towards  rottenness.  Such  are  the  fossil  vegetables 
found  in  Cornwall,  by  Bqrlase ;  in  Essex,  by  Derham ;  in  York- 
shire, by  De  la  Pryme  and  Richardson  ;  and  in  foreign  countries  by 
.  4>ther  naturalists.  These  vegetables  are  found  at  different  depths, 
some  of  them  much  below  the  present  levd  of  the  sea,  but  in  clayey 
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AT  Mndjr  «trat|i»  tfyideojtly  belonging  U  aiodero  formMioo,  «i^  bi»vt« 
no  doubt,  been  carried  irom  tjbeir  <)rigvial  place,  nn^  depotitied  Ik^pn^ 
by  tbe  force  4pf  gi«9t  rivers  or  current^  a»  it  haft  been  pbierMe4  witb 
respect  t9  the  MississippA*.  In  ouny  instances,  bowever,  tbese  ir^ef 
nod  sbrubs  are  found  standing  on  their  roots,  generally  in  loir  or 
marstby  places,  above,  or  very  little  below,  the  actual  level  of  ibe  sea. 
To  this  laat  description  of  fossil  vegetables,  the  decayed  traes  b^re 
<^eacribed  certainly  belong.  Tbey  have  not  beep  irao^^rted  by 
currents  or  rivers ;  b9t,  tboHgh  standing  in  theijr  nat  ye  soil,  ve 
caniM>t  suppose  the  level  in  which  they  are  founds  to  be  ib^  same 
aa  tbiit  in  which  tbey  grew.  It  would  bav^e  b^n  imp^ible  for  any 
of  these  trees  and  shrubs  to  vegetate  so  near  the  sea,  and  below  (he 
comqoon  level  of  its  Vfa^tfir;  the  watei«  would  cover  auch  tracts  ^ 
land,  and  binder  any  vegetation.  We  canoot  conceive  that  the  4ur« 
face  of  the  ocean  h|«  ever  been  lower  than  it  now  is,  on  tlie  con- 
trary^  we  are  led  by  numberleas  phsnomena  to  believe,  that  the  level 
of  tbe  waters  in  our  globe  is  much  below  what  it  was  in  fornier  p^^ 
rioda ;  we  must  therefore  conclude,  that  the  forest  here  described 
gf«w  in  ja  level  bigb  enough  to  permit  its  vegetation ;  and  th^  the 
force,  whatever  it  was,  which  destroyed  it,  lowered  the  level  of  tb^ 
ground  where  it  stood. 

Thcqe  is  a  foirqe  of  suhsideMe>  particularly  in  soft  ground,  which, 
being  a  natural  consequence  of  gravity,  slowly  thoiigh  perpetually 
pperatii^,  has  its  action  sometiq^es  quickened  and  rendered  sudden 
by  extraneous  causes,  for  instance,  by  earthquakes.  The  slow  ef- 
^ts  of  this  force  of  subsidence  have  been  accurately  remarked  in 
•  many  places ;  examples  abo  of  its  sudden  action  are  recorded  in 
almoat  every  history  of  great  earthquakes*  The  shores  of  Alexandria, 
according  to  Bdomieu's  observations,  are  a  foot  lower  than  they 
were  in  the  time  of  the  Ptolemies.  Donati,  in  his  Natural  History  of 
ibe  Adriatic,  baa  remarked,  seemingly  with  great  accuracy,  the  ef- 
focta  of  this  subsidence  at  Venice ;  at  Pola,  in  Istria ;  at  lissa,  Buau 
2<ara,  and  DicJo,  on  the  coast  of  Dalmatia.  In  England,  Borlase  has 
given,  in  the  Phi).  Trans,  vol.  48,  p.  63,  a  curious  observation  of  a 
subsidence,  of  at  least  sixteen  feet,  in  the  ground  between  Sampaon 
and  Trescaw  islands,  in  Scilly.  The  aoft  and  low  ground  bc^wreen 
the  towns  of  Thome  and  Gowie,  in  Yerklbife,  a  space  of  man^  thHes, 

.    ^|#i^o«draHiefesarliM|)cv(0ts4vliisiMppi.  4oani.deFlbjrf.vpl.3ui.  p. 
f30^Orif^ 
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has  80  much  subsided  In  latter  times,  that  some  old  men  of  ThorM 
affirmed,  "  that  whereas  they  could  before  see  little  of  the  steeple  of 
Gowle,  they  now  see  the  churchyard  wall^/'  The  instances  of  si* 
milar  subsidence  which  might  be  mentioned,  are  innumerable. 

This  force  of  subsidence,  suddenly  acting  by  means  of  some  earth* 
qudce,  seems  the  most  probable  cause  to  which  the  actual  submarine 
situation  of  the  forest  we  are  speaking  of  may  be  ascribed.  It  afibrds 
a  simple,  easy  explanation  of  the  matter ;  its  probability  is  supported 
by  numberless  instances  of  similar  events ;  and  it  is  not  liable  to  tfait^ 
strong  objections  which  exist  against  the  hypothesis  of  the  alternate 
depression  and  elevation  of  the  level  of  the  ocean  ;  an  opinion  which, 
to  be  credible,  requires  the  support  of  a  great  number  of  proofs,  less 
equivocal  than  those  which  have  hitherto  been  urged  in  Its  favour, 
even  by  the  genius  of  a  Lavoisier  f. 

The  stratum  of  soil^  sixteen  feet  thick,  placed  above  the  decayed 
trees,  seems  to  remove  the  epoch  of  their  sinking  and  destructiou,' 
far  beyond  the  reach  of  any  historical  knowledge.  In  Csssar's  time, 
the  level  of  the  North  Sea  appears  to  have  been  the  same  as  in  our 
days.  He  mentions  the  separation  of  the  Wahl  branch  of  tho 
Rhine,  and  its  junction  to  the  Meuse;  noticing  the  then  existing  dis* 
tance  from  that  junction  to  the  sea ;  which  agrees,  according  to 
D'Anville's  inquiries  %,  with  the  actual  distance.  Some  of  the  Ro- 
man roads  constructed  by  order  of  Augustus,  under  A^ippa's  ad* 
ministration,  leading  to  the  maritime  towns  of  Belgium,  still  extbt; 
and  reach  the  present  shore  §.  The  descriptions  which  Roman  au* 
thors  have  left  us,  of  the  coasts,  ports,  and  mouths  of  rivers,  on  both 
sides  of  the  North  Sea,  agree  in  general  with  their  present  state ; 
except  in  the  places  ravaged  by  the  inroads  of  thb  sea*  mor6  apt 
from  its  form,  to  destroy  the  Surrounding  countries,  than  to  increase 
them. 

An  exact  resemblance  exists  between  maritime  Flanders  and  the 
opposite  low  coast  of  England,  both  in  point  of  elevation  above  the 
sea,  and  of  internal  structure  and  arrangement  of  their  soils.  On 
both  sides;  strata  of  day,  silt,  and  sand,  often  mixed  with  decayed 

-»  Ckivgh't  edilftoa  of  Cuideo*t  BriUnniay  t.  S;  p.  35. 
t  M4III.  de  I'Acad.  de  Psi^  17a9,  p.  aM. 
t  lyAnvilto  Notice  deft  Gwilei,  p.  461.— Orig. 

$Nicol.BergicrHbt«det  gvsndsCheBiiiisdesBoiiiaUik  Bd.  de  Brudles. 
voL  li.  p.  169.— Orig. 
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TCfetablety  are  found  near  the  surface ;  and  in  both,  these  superior 
materials  cover  a  very  deep  stratum  of  bliiith  or  dark-coloured  clay, 
unmixed  with  extraneous  bodies.  On  both  sides,  they  are  the  lower- 
most part  of  the  soil,  existing  between  the  ridges  of  high  lands*,  on 
their  respective  sides  of  the  same  narrow  sea.  These  two  countries 
are  certainly  coeval ;  and  whatever  proves  that  maritime  Fls^nders 
has  been  for  many  ages  out  of  the  sea,  must,  in  my  opinion,  prove 
also,  that  the  forest  we  are  speaking  of  was  long  before  that  time  de- 
stroyed, and  buried  under  a  stratum  of  soil.  Now  it  seems  proved, 
from  historical  record*,  carefully  collected  from  several  learned  mem- 
bers of  the  Brussels  academy,  that  no  material  change  has  happened 
to  the  lowermost  part  of  maritime  Flanders,  during  the  period  of 
the  last  two  thousand  yearsf.  ^ 

I  am  therefore  inclined  to  suppose  the  original  catastrophe  which 
buried  this  forest,  to  be  of  a  very  ancient  date ;  but  I  suspect  the 
inroad  of  the  sea,  which  uncovered  the  decayed  trees  of  the  islets  of 
Sutton,  to  be  comparatively  recent.  The  state  of  the  leaves  and  of 
the  timber,  and  also  the  tradition  of  the  neighbouring  people,  con- 
cur to  strengthen  this  suspicion.  Leaves  and  other  delicate  parts  of 
plants,  though  they  may  be  long  preserved  in  a  subterraneous  situ- 
ation, cannot  remain  uninjured,  when  exposed  to  the  action  of  the 
waves  and  of  the  air.  The  people  of  the  country  believe,  that  their  pa- 
rish church  once  stood  on  the  spot  where  the  islets  now  are,  and  was 
submerged  by  the  inroads  of  the  sea ;  that,  at  very  low  water,  their  an- 
cestors could  even  discern  its  ruins ;  that  their  present  church  was  built 
to  supply  the  place  of  that  which  the  waves  washed  away ;  and  that  even 
their  present  clock  belonged  to  the  old  church.  So  many  concomi- 
tant, though  weak  testimonies,  incline  me  to  believe  their  report, 
and  to  suppose  that  some  of  the  stormy  inundations  of  the  North 
Sea,  which  in  these  last  centuries  have  vrashed  away  such  large  tracts 
of  land  on  its  shores,  took  away  a  soil  resting  on  clay,  and  at  last 
uncovered  the  trees  which  are  the  subject  of  this  paper. 

iPhU.  Trans.  1799.] 

*  Tbcse  ridges  of  high  land^  both  on  the  Britiih  and  Belgic  side,  most  be  very 
similar  to  each  others  since  they  both  contain  parts  of  tropical  planti  in  a  fossil 
state.  Cocoa  nats,  and  ftnitt  of  the  areca,  are  found  In  the  Belgic  ridge.  The 
petrified  froitt  of  Sheppey,  and  other  loipresiions  of  tropical  phtnts,  on  this  side 
of  the  water,  are  well  known. 

t  Vide^eveial  papers  in  the  Brassels  M^nolfes;  also  Joan,  de  jPlqfl«t  Ht 
p*  401.— Orig. 


Digitized  by 


Google 


174  OT  ^BTftlPACTfONff   AlfD   fOS^IL^. 

SECTION    III. 

Ptfssil  AnifAal  Remaim. 

On  Subterranean  Horns  of  an  enormous  size  frequently  found- 
in  Ireland.    By  Thomas  Molyneux,  M*  D.  F.  JR.  S. 

Br  the  remains  vire  have  of  this  aiiinial,  it  appemiB  to  bav^  been  of 
rbe  genus  cervinum  or  deer  kind,  and  of  that  sort  that  carries  broad 
•r  palmed  horns,  bearing  a  greater  affinity  With  (he  buck  or  faflow 
deer,  than  with  the  stag  or  red  deer,  that  has  horns  round  ancf 
branched  without  a  palm  :  this  I  lately  observed,  hairing  an  «oppor^ 
funky  of  particularly  examining  a  complete  head,  with  both  its  horns 
entirely  perfect,  not  long  since  dug  up,  given  to  my  brother  \^liam 
Molyneux,  as  a  natural  curiosity,  by  Mr.  Henry  Osbom,  of  Dkr- 
dntown,  'm  the  county  of  Meath,  about  two  miles  from  Drogheda, 
Who  wrote  hitb  the  following  account  of  the  manner  and  pface  they 
Were  found  m. 

'*  \  have  by  the  bearer  sent  the  head  and  horns  I  promised  you ; 
this  is  the  third  head  I  have  found  by  casual  trenching  in  my  or- 
chard; they  were  all  dug  up  within  the  compass  of  an  acre  of  lan^, 
and  lay  about  four  or  five  feet  under  ground,  in  a  sort  of  boggy  soil. 
The  first  pitch  was  of  earth,  the  next  two  or  three  of  turf,  and  then 
followed  a  sort  of  white  marl,  where  they  were  found ;  they  must 
hare  lain  tfcere  several  ages,  to  be  so  deeply  interred." 
'  I  took  Aieir  dimensions  carefully  as  follows ;  from  the  extreme  tip 
6f  the  right  horn  to  that  of  the  left,  was  ten  feet  ten  inches;  from 
the  tip  of  the  right  horn  to  the  root  where  it  was  fastened  to  the 
head!,  five  fbet  two  inches ;  from  the  tip  of  the  highest  branch,  mea- 
iurmg  one  of  the  horns  transverse,  or  directly  atross  the  paTm,  to 
the  tip  of  the  lowest  branch,  three  feet  seven  inches  and  a  hatf.  The 
length  of  one  of  the  patms  within  the  branches,  two  feet  six  inched : 
the  breadth  of  the  sarafe  palm,  stifi  within  the  branches,  one  foot 
tert  inches  and  a  half:  the  branches  that  shot  forth  round  the  edge 
of  each  palm  were  nine  in  number,  besides  the  brow-antlers,  of 
which  the  right  artder  was  a  foot  and  two  mches  in  length,  the  other 
was  inuch  shorter:  t^  beam  of  each  horn  at  some  distance  from  the 
beadr  was  about  two  inthes  and  six  tenths  of  an  inch  ia  diameter, 
or  about  eight  inches  in  circumference ;  at  tbe  root,  wheve  it  was 
ftriitdbed  Uy  the  head,  about  efeven  ittebei'  irtr  eiremnference.  The 
length  of  the  head,  from  the  back  of  the  skull  to  the  tip  of  the  nose*. 
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ThetWf^  hakv  mvf  the  m^  df  th«  iMnroft,  tbAt  Took  \Ae  ^jeti,  ^tte 
tM  M,  (tot  these  were  pi&ceKf  oft  tath  ride  the  head  in  two  ample 
dtf^H^es)*,  fcftrf  Wtte\fttge  opctt  pAMag^*,  near  ai^  inch  in  diaiii^tel>  iti 
the  forehead  bone,  to  give  way  to  great  blood-vesseld  tbaf  here  iteue 
ferlh*  fr^^  t<^  fteatd^,  im6  j^ase^  bettreett  the  surface  6(  the  horn,  And 
ttkf  MMmtt  Baity  4t^  tbttt  covarflf  tbeitl  #bitet  they  are  growing, 
(#h«eh)^c*6mns^  dalfed  the  veltet)  to  sopply  the  horns  with  suf- 
fioicM  nHWh^tneM,  While  they  ikre  soft,  and  titi  they  arrive  at  their 
Mf  tftttgnftttde;  lAdr  aa  tor  l^cotue  pefftctly  hard  and  sdtd. 

U  ii  nde  i(y  be  ^ye^tl^ned,  httt  these  gpAd6UB  boms,  like  othenr  of 
^  dtfef  kHHl,  were  n^tataRy'Tast  every  year,  and  grew  a'gaiti  to 
ibdfr  Mi  siite  !i»  abotit  the  space  of  four  months :  for  all  species  of 
ieet,  yet  kttown,  certainly  drop  their  horns  yearly,  and  wifh  ui  it  is 
about  Mtfretl,  itnd  abooft  July  foRowing  they  are  full  grown  dg^iih. 
Jlttd  this  probaUy  owing  tor  the  same  cause  that  trees  annually  east 
tHelf  Hpe  fruM,  or  drop^  their  withering  Teaves  In  autumn  ;  that  is, 
Becstese  fte  nourishing Juite  Is  stopped,  and  fiows  no  longer;  either 
Ort  the  account  that  ft  h  now  deficient,  being  aA  spent,  or  that  the 
Mfow  passages;  wMeh  eonrey  it,  di*y  up,  so  (hat  the  part  having  no 
hmger  ^ny  eommmircation  with  them  rntist  of  neeesdty  by  degrees 
sever  frt^tit  tbe  wbole« 

Another  such  head,  with  both  the  horns  entire,  was  found  some 
years  sinee  by  one  Mr.  Vin  Delure,  in  the  county  of  Clare,  buHed 
ten  feet  under  ground  in  a  sort  of  marli  And,  in  the  year  Y691, 
Bffajor  Feffiot  told  me,  thtft  digging  far  marl  near  the  Town  Bafly- 
ttaekw^,  not  fdr  firom  Baltysbannon,  in  the  county  of  Fermanagh, 
he  fcuinf  buried,  teW  ftet  under  plain  solid  ground,  a  pair  of  this 
sort  of  homs»  Whidt  be  keeps  still  in  his  possession.  In  the  year 
1584,  tW6  Of  these  heads  were  dug  up  near  Turvy,  within  eight  miles 
of  IhibKrt.  Not  long  since,  a  held  of  this  kind,  with  its  horns, 
W&s  foond  near  Portnmny,  the  house  of  the  esrls  of  Clanricarde, 
seated  on  the  river  Shannon,  in  tjhe  county  of  Galway.  And  to  my 
knowledge,  withht  less  than  twenty  years,  above  twenty,  I  might 
Mfely  say  thirty,  p^it  of  such  horns  have  been  dog  up  in  several 
places  of  this  country,  all  found  by  accident;  and  we  may  well  sup- 
pose vast  numbers  slfill  remain  undiscovered;  so  that  doubtless  this 
ereafufe  was  formerly  common  in  Ireland,  and  An  indigenous  ani- 


Digitized  by 


Google 


176  OF   PKTRirACTIONS   AND   F0881M* 

mal;  not  peculiar  to  any  territory  or  provinoe,  but  univenaUy  met 
with  in  all  parts  of  the  kingdonu  We  may  abo  reasonably  gather^ 
that  they  were  not  only  common  in  thb  country,  but  that  they  were 
a  gregarious  animal,  or  such  a  sort  of  creature  as  affect  naturally 
keeping  together  in  herds ;  several  of  these  heads  being  found  within 
a  small  compass. 

That  these  heads  should  be  constantly  found  buried  in  a  sort  of 
marl  seems  to  intipaate,  as  if  marl  was  only  a  soil  that  had  beep  for- 
merly the  outward  sur&ce  of  the  earth,  but  in  process  of  time,  beii^ 
covered  by  degrees  with  many  layers  of  adventitious  earth,  has  by 
lying  under-ground  a  certain  number  pf  ages;  acquired  a  peculiar 
texture,  consistence,  richness  or  maturity,  that  gives  it  the  name  of 
marl ;  for  we  must  needs  allow  that  the  place  where  these  heads  are 
now  found,  was  certainly  once  the  external  superficies  of  the  ground  ; 
otherwise  it  is  hardly  possible  to  conceive  how  they  should  come 
there.  And  that  ti^ey  should  be  so  deeply  buried,  as  we  at  present, 
find  them,  appears  to  have  happened  by  their  accidentally  falling 
where  it  was  soft  bw  ground ;  so  that  the  horns,  by  their  own  con- 
siderable gravity,  might  easily  make  a  bed,  where  they  settled  in 
the  yielding  earth  ;  and  in  a  very  long  course  of  time,  the  higher 
lands  being  by  degrees  dissolved  by  repeated  rains,  and  washed  and 
brought  down  by  floods,  covered  those  places  that  were  situated 
lower  with  many  layers  of  earth :  for  all  high  grounds  and  hills,  un- 
less th^y  consist  of  rock,  by  this  means  naturally  lose  a  little  every 
year  of  their  height ;  and  sometimes  sensibly  become  lower  even  ia 
one  age. 

How  this  kind  of  animals,  formerly  so  common  and  numerous  in 
this  country,  should  now  become  utterly  lost  and  extinct,  deserves 
bur  consideration.  Some  have  been  apt  to  in^agine  that  they  were 
destroyed  by  the  deluge  in  Noah's  time.  But  it  is  not  probable  that 
such  a  slight  and  porous  substance  as  these  horns  could  be  preserved 
entire  from  the  time  of  that  flood.  It  is  indeed  more  likely  that  this 
animal  might  be  destroyed  here  by  some  epidemic  distemper,  or 
pestilential  murrain. 

It  remains  that  we  inquire,  what  species  of  animal  it  was  to  which 
these  enormous  horns  belonged.  It  is  an  opinion  generally  received 
that  they  belonged  to  the  alche,  elche,  or  elenda,  and  therefore 
they  are  usually  called  elks'  horns.  But  they  are  quite  different 
from  these,  both  in  shape  and  in  size,  and  cannot  by  any  means  he- 
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long  to  tte  tame  animal.  -  Iikleed  ihe  description  of  that  majestic  > 
horned  animal  in  America,  called  the  moose,  or  moose^deer,  agrees . 
•afficiently  well  with  it;  having  the  same  sort  of  palmated  homs>  of 
similar  length  and  hreadth,  as  well  as  figure,  and  tlie  bulk  of  their  > 
bodies  corresponding  exactly  in  proportion  to  the  wide  spreading  of 
their  horns.  So  that  it  may  be  concluded  that  the  moose-deer  were 
formerly  as  frequent  in  Ireland  as  they  are  still  in  the  northern  parts 
of  the  West-Indies,  New-England,  Virginia,  Maryland,  and  Canada.  > 

This  animal  I  find  descrihdi  by  Mr.  John  Josselyn  among  his  New* 
England  rarities  in  these  words :  *'  The  moose-deer,,  common  in . 
these  parts,  is  a  rery  goodly  creature,  some  of  them  tweire  feet  high, . 
(in  height,  says  another  author  more  particularly,  from  the  toe  of 
the  fore^foot  to  the  pitch  of  the  shoulder,  twelve  feet;  in  its  full 
growth  much  larger  than  an  ox)  with  exceedingly  fair  horns  with . 
broad  palms,  some  of  them  two  fathom  or  twelve  feet  from  the  tip 
of  one  horn  to  the.other.^'  That  is,  fourteen  inches  wider  than  our» 
was. 

Another  thus  describes  the  manner  of  the  Jndians  hunting  this 
creature :  "  they  commonly  bunt  the  moose,  which  is  a  kind  of  deer, 
in  the  winter,  and  run  him  down  sometimes  in  half,  or  a  whole  day, 
when  the  ground  is  covered  with  snow,  which  usually  lies  here  four 
feet  defep ;  the  beast,  very  heavy,  sinks  every  step  as  he  runs,  breaking 
down  trees  as  thick  as  a  man's  thigh  with  his  horns;  at  length  they 
get  up  with  it,  and  darting  their  lances,  wound  it  so  that  th^  creature 
runs  heavily  on,  till  tired  and  spent  with  loss  of  blood,  it  sinks  and 
faUs  like  a  ruined  building,  making  the  earth  shake  under  it.'' 

There  are  several  things  in  which  Ireland  and  the  West-Indies 
partake  in  common.  For  as  on  the  coast  of  New-England  and  the 
island  Bermudas  considerable  quantities  of  ambergris  are  gathered : 
so  on  the  western  coast  of  Ireland,  along  the  counties  of  Sligo,  Mayo, 
Kerry,  and  the  isles  of  Arran,  they  frequently  meet  with  large  parcels 
of  that  precious  substance,  so  highly  valued  for  its  perfume.  Near 
SKgo  there  was  found  one  piece  that  weighed  fifty-two  ounces.  On 
the  outside  it  was  of  a  close  compact  substance,  blackish  and  shining 
like  pitch ;  but  when  it  was  cut,  the  inside  was  more  porous,  and 
something  of  a  yellowish  colour,  not  so  grey,  close,  and  smooth  as 
the  cleanest  and  best  sort  of  amber,  but,  like  it,  speckled  with  whi- 
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tuh  gw*8»  and  of  a  moat.  ffcagiaQt  ic^ot    Mftn^^otbor  pifpgijhave 
been  there  fbund. 

What  sort  of  substance  speroMc^ti  is^  and  inwha^  part  of  ^h(9,9hiil^ 
it  is  found,  phyaioians  and  natoffalists  are  not  agreed;  but  it  ia 
truly  nothing  else  bat  pairt  of  the  oil  or  liqMid  fat  qf  this  purtipidar, 
sort  of  whale ;  which  oil*  at  firrt  when  confused  apd  mixedi  9^9^^ 
like  a  whitish  liquor  of  the  eonsisfeence  and  cqloMf  9^  whey,,  b^t  ||ud 
by  in  vessels  to  settle,  its  parti  bjr  degrees  separate  ^  that  which  if 
lighter  imd  swims  at  top,  becomes  &  dear  oil».  pellucid  like  water, 
answering  all  the  uses  of  common  trm  oil  got,  out  of  the  l^li4>ber  of 
other  whales  $  that  which  subsides,  becaxise  it  is  heavier  and  of  a  ck)ser 
consistence,  candies  together  at  the  bodooi^  abd  is  what  is  sold  for 
spermaceti.  Of  this  substance  several  hundred  pounds  weight  may 
be  procured  out  of  one  whale;  but  the  doansing  and  curing  of  it  ia 
trpubksome,  and  requires  no  small:  art,  time*  and  charge ;  the  fat 
of  the  whole  body  affords  it,  but  that  ofthe  bead  yiekUt^e  gr^t^ 
quantity,  and  purest  spermacetis 

IPhiL  Trans.  1697.] 

2.  On  the  Bonet  of  the  Mammoth  and  other-  unknoim  quadm*. 
ptfk  of  enopmous  size  dug  tip  in  Siberia.  By  John  PkUip' 
Breyne,  M.D.F.R.S. 

Is  the  Philosophical  Tran$actifii)s»  No.  403  and  404,  Sii*  Hans, 
Sloane  gave  accounts.of  elephants'  teeth  found  updeir-groHnd*  In.the 
same  year,  viz.  1728,  Dr.  Breyne  was  busied  aboul  the  verysaipe 
matter,  especially  to  prove,  that  the  cfxtraordinary  large  teeth  and 
bones  found  under*ground,  and  dog  up  in  several  plaocs,  of  Siberia,, 
by  the  name  of  mammoth's,  or  mammut'i»  teeth  and  bones,. warie,. 

1 .  True  bones  and  teeth  of  some  lai|pe  animals  once  living,  and#. 

2.  That  those  animals  were  elephants,  by  the,  analogy  of  tl^  te^ 
and  bones  with  the  known  ones  of  elephants, 

•  3.  That  Uiey  were  brought  and  left  th^re  by  the  qniversal  deluge. 
After  that,  viz.  in  the  year  1730,  Dr.  Messerachmidt  returned  ta, 
Dantzic  from  his  tour  through  Siberia,  and  communicated  sonae 
eurious  draughty  nf  a  part  of  a  skeleton,  viz,  of  a  very  lar||^  sk^ 
esiertuM  ei  molaris,  with  the  os  fsmifrii,  belonging,  to :  the  animal 
commonly  called  mammoth,  found  in  Siberia ;  by  which  the  asser- 
tion, that  the  teeth  and  bones,  called  in  Russia  mammoth's  bones. 
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km  the  ifiaii  U>eUi  and  h^nek  of  elepliarib,  is  not  onl^  pat  in  a  clearer 
lights  but  teems  demonstrated  beyond  all  doobt. 
>  In  119^,  Dr.  Messer^hmidt  fovnd  two  very  latge  teeth,  wliich 
he  sent  to  Dr.  Breyne.  After  he  had  made  an  accurate  and  nice 
iit«miffatio»  of  tfi^m,  he  found  that  one  is  a  dais  molaris,  or  grinder, 
m  fbot  t]»r6ad>half  a  foot  long,  and  three  inches  thick,  weighing  ^ight 
(HHinds  and  three  pennyweight*,  pretty  entire,  except  that  it  h 
broken  in  iwo  pieces,  and  the  extremities  of  the  r6ots  spoiled.  The 
aubttance  is  between  that  of  a  bone  and  stone,  except  that  on  the 
opper  ^arrt  of  the  oortside,  som^  paraffel  undulated  lines  appear, 
iriMh  b«fe  stiN  preserved  the  enamel  of  the  tooth. 

The  other  is  a  piece  of  a  dau  exsertus,  or  tusk,  eight  inches  loMg;, 
and  thiiee  inchen  thick,  or  one  pound  and  six  ounces  weight ;'  in 
ioitte  places  not  diflTerent  froitt  tvory,  but  in  others  calcined  like  tlhe 
oofftmon  mUcomufoigUi^.  * 

What  Ysbrand  Id^  motions  of  the  mammfoth^if  teeth  and  bofnies, 
k  deterring  of  notice :  as  aAao  the  Joumd  of  Lauretis  Lange's  Jdur- 
neytoChlna,  and  the  remarks  of  Captain  John  Bernard  MuUer,  in 
hit  Present  Sute  of  Russia.  Thes^  are  tbe  cMef  authcfrs*  who  hav^ 
ireflted  of  the  mammoth's  teeth  smd  bones,  as  a  Very  remarkaUe 
«od  partieukr  currosity  of  Siberia.  And  what  we  niay  delect  out  of 
dMWi  as  mitter*  of  fact,  tkt  the  folloiHng  particulars. 

1.  That  Ihote  teeth  and  Uo^t  are  found  in  Siberia,  dbiefly  ih  (b€ 
northern  parts,  near  the  rivers  Jenizea,  Trugau,  Mongam-sea,  Lend, 
Ae.  towards  tbie  icy  ses( ;  at  the  time  iVhen  the  ice  bias  broken  the 
faaakt  of  those  rivers,  so*  that  part  of  the  adjacent  mountains  fall 
dcrwii ;  and  thtt  they  aie  found  in  such  quantity  as  in  suiBcieitt  for 
trade,  and  to  make  a  monopoly  for  the  Citar. 

9.  That  aomedmeasketetens  of  tliis  kmd  are  found  nearly  coApicter. 

S.  That  those  teeth  and  bones  are  not  found*  always  of  the  sanJie 
size,  but  sometimes  very  large ;  at  denies  molares,  or  grinders,  of 
tweiity'  or  twenty •foor  pounds  weight,  and  d^ntes  exserti,  two  of 
which  weighed  four  hundred  pounds ;  sometimes  of  a  middle  size, 
BS  Iboi^  above  mentioned,  and  at' other  times  still  smaller. 

4.  That  of  Aose  teeth,  viz.  demes  exserti,  some  are  used  as  ivory  to 
nkdfie  coOibt,  boxet,  &c.    Captain'  Bftuller  i^yr,  tbat  in  every  respect 

«  Add  OmeUn  and  l^Uat.-'^riif 
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it  resembles  the  common  ivory,  being  but  a  little  more  inrittle^  and 
easily  turning  yellow  by  weather  or  heat. 

Out  of  these  quoted  remarks,  joined  to  ocular  inspection.  Dr. 
Freyne  thinks  he  may  advance  three  things. 

1.  That  those  mammoths'  teeth  and  bonea  are  truly  natural  teeth 
and  bones,  belonging  to  very  large  living  animals :  because  they  have 
not  only  the  external  figures  and  proportions,  but  also  the  internal 
structure  analogous  to  natural  teeth  and  bones  of  animals. 

2.  That  those  large  animals  have  been  elephants,  as  appears  by 
the  figure,  structure,  and  size  of  the  teeth,  which  accurately  agree 
with  the  grinders  and  tusks  of  elephants,  as  represented  by  several 
writers. 

3.  That  those  teeth  and  bones  of  elephants  were  brought  thither 
by  a  deluge,  by  waves  and  winds,  and  left  behind  ader  the  waters 
returned  into  their  reservoirs,  and  were  buried  in  the  earth,  even 
near  the  tops  of  high  mountains.  And  because  we  know  nothing  of 
any  particular  extraordinary  deluge  in  those  countries,  but  of  the 
universal  deluge  of  Noah,  it  is  more  than  probable,  that  we  ou^t  to 
refer  this  strange  phenomenon  to  the  said  deluge. 

It  may  be  noticed,  that  such  teeth  and  bones  are  also  to  be  found 
in  several  other  countries,  besides  Siberia,  as  Poland,  Germany, 
Italy,  England,  Ireland,  and  many  others;  but  less  common  than* in 
Siberia,  and  not  so  well  preserved,  but  more  wasted  and  calcined, 
doubtless  by  the  greater  warmth  of  those  climates. 

Hither  also  are  to  be  referred  the  large  bones  found  under-ground, 
or  rather  tusks  of  elephants,  known  by  the  tiames  of  cbur,  ^m  tmt* 
corrmfctsnle,  which  are  of  the  same  origin  with  the  mammoth's  teeth, 
but  different,  as  they  are  better  preserved,  and  have  still  the  natural 
bony  substance,  and  may  serve  the  workmen  as  natural  ivory,  and 
in  £ome  measure  the  physicians  and  apothecaries  as  ebur,  seu  icitt- 
•comufdmle. 

Of  the  above  bones,  the  head  weighed  one  hundred  and  thirty 
pounds  and  a  quarter  avoirdupoise  weight,  or  one  hundred  and  fifty- 
two  Russian  pounds ;  its  length  or  greatest  height  is  forty-eighc 
inches ;  its  greatest  breadth  near  the  ears  twenty«nine  inches,  five 
lines ;  its  thickness,  from  the  forehead  to  the  nape  of  the  nedc, 
twenty-two  inches,  five  lines. 

One  grinder  weighs  eight  pounds  nine  ounces,  or  ten  pounds  Sua- 
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«iaQ;  its  greatest  length  twelve  inches;  its  perpendicular  height 
fife  inches;  its  thickness  orWeadth  three  inches ;  it  is  made  up  of 
above  twenty  transverse  lameliss,  a  6hger  thick;  perpendicularly 
erects  lying  close  to  each  other,  and  its  root  composed  of  ttro 
apophyses. 

The  tusk,  by  «ome  improperly  called  the  horn,  of  the  right  side, 
having  a  two-fold  direction  by  being  bent  outward  and  backward^ 
which  is  peculiar  to  the  male  elephant,  it  being  straiter  in  the  female. 
It  is  the  ebur  fossiie  of  the  shops,  and  weighs  one  hundred  and  thir- 
ty-seven pounds,  or  one  hundred  and  sixty  pounds  Russian ;  its 
length,  or  the  exterior  circumference  of  its  back  part,  was  one  hun- 
dred and  thirty-six  inches,  five  lines ;  the  circumference  of  the  root, 
where  it  got  clear  of  the  socket,  was  the  greatest,  being  eighteen 
inches,  five  lines ;  the  subtended  arch,  from  one  extremity  to  the 
other,  fifty-five  inches. 

'  The  tusk,  answering  to  the  foregoing  on  the  left  side,  was  quite 
like  that  on  the  right,  except  the  contrary  direction  of  its  curvature, 
and  its  less  weight,  having  lost  its  point ;  for  it  weighed  only  128^  lb. 
or  1501b.  Russian. 

The  right  thigh-bone  weighed  21  lb.  6  oz.  or  25  lb.  Russian  ;  its 
perpendicular  length  is  38  inches  5  lines ;  the  greatest  breadth  of  its 
upper  head,  or  apophysis,  1 1  iuches ;  its  circumference  at  the  middle 
of  the  bone  about  13  inches. 

'  The  bones  of  this  skeleton,  with  the  ribs,  vertebrae,  and  others  be- 
longing to  it,  were  found  in  the  side  of  a  sandy  steep  hill  on  the 
eastern  bank  of  the  river  Indigirska,  which  falls  into  the  northern 
ocean,  not  far  from  the  mouth  of  the  rivulet  Wolockowoi  ruzsei. 
And  some  of  these  bones  are  found  not  only  in  these  parts,  but  like- 
wise in  the  sand  hills  on  the  rivers  Ghatanga,  Thomas,  Tobol,  Irtisch, 
&c*  which  are  all  at  a  good  distance  from  the  sea ;  though  neither 
elephants,  nor  chimerical  behemoths,  have  been  ever  seen  in  those 
countries,  nor  could  they  live  there  by  reason  of  the  inclemency  of 
the  air.  Wherefore  the  best  judges  follow  the  opinion  of  the  learned 
Dr.  Woodward,  the  Scheuchzers,  and  others,  in  taking  them  for  the 
bones  of  antediluvian  animals,  or  of  such  as  were  conveyed  thither 
in  the  universal  deluge. 

[PhiL  Trmu.  1737.] 
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$.  Oiservatiom  on  the  Fossil  Bones  frtftnted  to  ths  Jtajfal  So-- 
ci^y  by  his  Most  Serene  Highmm  the  Jifargrape  of  Amf^ch% 
Sfc.    Bjf  John  Himter,  Esq.  F.U*9* 

Thu  boDes  which  are  the  subject  of  the  present  paper,  are  to  be 
considered  more  in  the  light  of  incrustations  than  extraneous  fossils^ 
since  their  external  surface  has  only  acquire^  a  co?ering  <if  crystal- 
lized  earth,  and  little  or  no  cbaoige  has  taken  place  in  their  interna^ 
structure.  The  earths  with  which  bones  are  most  commonly  in-> 
crusted,  are  the  calcareous,  argillaceous,  and  siliceous,  but  principally 
the  calcareous ;  and  this  happens  in  two  ways :  one,  (he  bones  being 
immersed  in  water  in  which  this  earth  is  suspended ;  the  other,  watei; 
passing  through  masses  of  this  earth,  which  it  dissolreii,  and  after>- 
wards  deposits  on  bones  which  lie  underneath*  Bones  which  ar^ 
incrusted  seem  never  to  undergo  this  change  in  the  earth,  or  under 
the  water,  where  the  soft  parts  were  destroyed ;  while  bones  th^t 
are  fossilized  become  so  in  the  medium  in  which  they  were  depo* 
sited*  at  the  animal's  death.  The  incrusted  bones  hare  been  pre- 
viously exposed  to  the  open  air ;  this  is  evidently  the  case  with  the 
bones  at  present  under  consideration,  also  those  of  the  rock  of  Gib* 
raltar,  and  those  found  in  Dalmatia ;  and  from  the  account  giveQ, 
by  the  Abbe  Spalanzani,  those  of  the  island  of  Cerigo  are  under.  tb( 
same  circumstances.  They  have  the  characters  of  exposed  b^nes, 
and  many  of  them  are  cracked  in  a  number  of  plao^s,  particularly 
the  cylindrical  bones»  similar  to  the  ejSfeots  of  long  exposure  to  the 
sun.  This  circunistance  appears  to  distingui^b  them  from  fossilj^i^ijl 
bones,  and  gives  us  soiQ^  information  respecting  their  history* 

If  their  nuqabers  hM  corresponded  with  what  we  meet  with  oC 
recent  bones,  we  might  have  b^en  led  to  some  opinion  of  their  mode 
of  accumulation :  but  the  quantity  exceeds  any  thing  we  can  form 
an  idea  of.  In  ai>  inquiry  into  their  history  three  qge^tipps  naturally^ 
arise:  did  the  animals  come  there  and  die?  6r  were  their  bodies^ 
brought  there,  and  lay  exposed  ?  or  were  the  bones  fleeted  from 
different  places  ?  The  first  of  these  coqjectures  appears  t^  q^ost 

•   •        -  ..•-.. 

*  Bones  tliat  have  been  baried  with  the  flesh  on,  acqnire  a  stain  which  they 
never  lots ;  and  those  which  have  been  long  immereed  In  water,  receive  a  eon- 
aiderable  tinge.-^Orig. 
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nktixnA ;  but  yet  I  am  by  do  metns  convtoced  of  its  being  the  truo 
one.  Botoes  of  this  desciiptloa  «re  foaiid  in  very  different  situationsj 
whieh  makes  their  present  stale  more  difficultly  accounted  fon 
Those  In  Germany  are  found  in  catea.  The  coast  of  Dalmatia  is 
■aid  to  be  almost  whoUy  formed  of  them,  and  we  know  that  this  ii 
At  case  wiUi  a  large  portion  of  the  rock  of  Gibraltar. 

If  none  were  found  in  caves,  but  in  solid  masses  cofered  with 
toarl  or  lime^stone,  it  would  then  gite  the  idea  of  their  hating  been 
brought  together  by  some  strange  cause,  as  a  conr ulsioa  in  the 
earth,  which  threw  these  materials  orer  them ;  but  this  we  can 
hardly  form  an  idea  of;  or  if  they  had  all  been  fouiUl  in  caves,  we 
ahoifid  hare  itbagined  these  caves  were  places  of  retreat  lor  such 
animals,  and  had  been  so  for  some  thousands  of  years ;  and  if  the 
bones  were  those  of  carnivorous  animals  and  herbivorous,  we  might 
have  supposed  that  the  eamtvorous  bad  brought  in  many  animals  of 
a  smaller  size  which  they  caught  for  food ;  and  this,  on  the  first 
iriew,  appears  to  hAve  been  the  caae  with  those  which  are  the  sub- 
ject of  this  paper ;  yet  when  we  consider  that  the  bones  are  princi* 
pally  of  carnivorous  animals,  we  are  confined  to  the  supposition  of 
their  being  only  places  of  retreat.  If  they  had  been  brought  toge* 
ther  by  any  convulsion  of  the  earth,  they  would  have  been  miiDed 
with  the  surrounding  materials  of  the  mounUins,  which  does  not  ap«> 
pear  to  be  the  caae ;  for  though  sovie  are  found  sticking  in  the  sides 
of  the  caves  incrusted  in  calcareous  matters,  tbii  seems  to  have  arisen 
from  their  ^tuation  in  the  cave.  Such  accumulation  would  have 
aaade  them  coeval  with  the  mountains  themselves,  which  from  the 
lecetit  state  of  the  bones  I  should  very  much  doubt. 

The  difference  in  the  state  of  the  bones  shews  that  there  was  pro>- 
fari>ly  a  succession  ijt  them  for  a  vast  series  of  years;  for  if  we 
eofwider  the  distance  of  time  between  the  most  perfect  having  been 
deposited,  which  we  must  suppose  were  the  last,  and  the  present 
time.  Ire  must  coasider  it  to  be  mauy  thausand  years ;  and  if  we 
calculate  bow  long  these  must  still  remain  to  be  as  far  decayed  as 
aome  others  are,  it  will  require  many  thousand  years,  a  sufficient 
time  for  a  vast  accumulation  :  from  this  mode  of  reasoning  there^ 
fcre,  k  would  appear  that  they  were  not  brought  here  at  once  in  a 
recent  state. 
The  anhaal  earth,  as  it  is  caHed,  at  the  bottom  of  these  caves,  is 
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supposed  to  be  produced  by  the  rottipg.of  the  fleshy  which;  is  sup«« 
posing  the  aDioials  brought  there  with  the  flesh. on  ;  but  I  do  con- 
ceive, that  if  the  caves  had  been  stuffed  with  whole  animab,  the  flesh 
could  not  have  produced  a  tenth  part  of  the  earth ;  and  to  account' 
for  such  a  quantity  as  appears  to  be  the  produce  of  animals^  I  should 
suppose  it  the  remains  of  the  dung  of  animals  who  inhabited  the 
caves,  and  the  contents  of  the  bowels  of  those  they  lived  on.  This 
is  easily  conceived  from  knowing  that  there  is  something  similar  td 
it,  in  a  smaller  degree,  in  many  caveft  in  this  kingdom,  which  are 
places  of  retreat  for  bats  in  the  winter,  and  even  in  the  summer,  as 
they  only  go  abroad  in  the  evenings ;  these  caves  have  their  bottoms 
covered  with  animal  earth,  for  some  feet  in  depth,  in  all  degrees  of 
decomposition,  the  lowermost  the  most  pure,  and  the  uppermost  but 
little  changed,  with  all  the  intermediate  degrees ;  in  which  caves  are 
formed  a  vast  numl>er  of  stalactites,  which  might  incrust  the  bone» 
of  those  that  die  there. 

The  bones  in  the  caves  in  Germany  are  so  much  the  olgect  of 
the  curious,  that  the  specimens  are  dispersed  throughout  Europe^ 
which  prevents  a  sufficient  number  coming  into  the  hands  of  any  one 
person  to  make  him  acquainted  with  the  animals  to  which  they  be^ 
long.  From  the  history  and  figures  given  by  £sper,  it  appears  that 
they  are  the  bones  of  several  animals ;  but  what  is  curious,  they  ail 
appear  to  have  been  carnivorous,  which  we  should  not  have  ex* 
pected.  There  are  teeth,  in  number,  kind,  and  mode  of  settings 
exactly  similar  to  the  white  bear,  others  more  like  those  of  the  lion : 
but  the  representations  of  parts,  however  well  executed,  are  hardly 
to  be  trusted  to  for  the  nicer  characters,  and  much  less  so  when  the 
parts  are  mutilated. 

The  bones  sent  by  the  Margrave  of  Anspach  agree  with  those  de« 
scribed  and  delineated  by  Esper  as  belonging  to  the  white  bear ; 
how  far  they  are  of  the  same  species  ambng  themselves,  I  cannot 
say,  the  hefids  differ  in  shape  from  each  other ;  they  are,,  on  the 
whole,  much  longer  for  their  breadth  than  in  any  carnivorous  animal 
I  know  of;  they  also  differ  from  the  present  white  bear,  which,  as 
far  as  I  have  seen,  has  a  common  proportional  breadth;  it  is  sup- 
posed indeed,  that  the  heads  of  the  present  white  bear  difler  from 
each  other,  but  the  truth  of  this  assertion  I  have  not  seen  beads 
enough  of  that  animal  to  determine*    The  beads  not  only  vary  in 
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Atpt,  but  also  in  sise,  for  some  of  them,  when  compared  with  the 
ret^nt  white  bear,  would  neem  to  hare  belonged  to  an  animal  twice 
its  size,  while  some  of  the  bones  correspond  in  size  with  those  of 
the  white  bear,  and  others  are  even  imaller*. 

There  are  two  oua  humeri^  rather  of  a  less  size  than  those  of  the 
recent  white  bear ;  a  first  vertebra,  rather  smaller ;  the  teeth  also 
vary  considerably  in  size,  yet  they  are  ^l  those  of  the  same  tribe  ; 
so  that  the  variety  among  themself  es  is  not  less  than  between  them 
and  the  recent.  In  the  formation  of  the  head^  age  makes  a  consi- 
derable difference ;  the  skoll  of  a  young  dog  is  much  more  rounded 
than  an  old  one,  the  ridge  leading  back  to  the  occiput,  terminating 
in  the  two  lateral  ones,  hardly  exists  in  a  young  dog ;  and  among 
the  present  bones  there  is  the  back  part  of  such  a  head,  yet  it  is 
larger  than  the  head  of  Uie  largest  mastiff;  bow  far  the  young  white 
bear  may  vary  from  the  old,  similar  to  the  young  dog,  I  do  not 
know,  but  it  is  very  probable. 

Bones  of  animals  under  circumstances  so  similar,  though  in  dif* 
ferent  parts  of  the  globe,  one  would  have  naturally  supposed  to 
consist  chiefly  of  those  of  one  class  or  order  in  every  place,  one 
principle  acting  in  all  places^  In  Gibraltar  they  are  mostly  of  the 
ruminating  tribe,  of  the  hare  kind,  and  the  bones  of  birds;  yet 
there  are  some  of  a  small  dog  or  fo%,  and  also  shells.  Tliose  in 
Dalmatia  appear  to  be  mostly  of  the  ruminating  tribe,  yet  I  saw  a 
part  of  the  os  hyoides  of  a  horse  ;  but  those  from  Germany  are 
mostly  carnivorous.  From  these  facts  we  should  be  inclined  to  siip* 
pose,  that  their  accumulation  did  not  arise  from  any  instinctive  mode 
of  living,  as  the  sante  mode  could  not  suit  both  carnivorous  and  ber« 
bivorous  animals. 

•  In  considering  animals  respecting  their  situation  on  the  globe, 
there  are  many  which  are  peculiar  to  particular  climates,  and  others 
that  are  less  confined,  as  herrings,  mackarel,  and  salmon ;  others 
again,*^  which  probably  move  over  the  whole  extent  of  the  sea,  as 
the  shark,  porpus,  and  whale  tribe  ;  while  many  shell-fish  must  be 


.  «  It  is  to  be  oiulerstood,  (bat  the  bones  of  the  white  bear  that  I  have,  be* 
longed  to  one  that  bad  been  a  show,  and  bad  not  grown  to  the  fall  or  natnral 
..siie  \  and  I  make  allowance  for  this  in  mj  assertion,  that  the  beads  of  those  nu- 
emsted  appear  to  belong  to  an  animal  twice  the  siao  of  oar  wbho  bear,— 0^ 
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confihed  to  one  spot,  if  Uie  set  had  not  shifted  iu  situayti^ii  mo«| 
dun  once,  and  was  to  kave  tbelandia  a  Tery  abort  time^  Ihep  wf 
aould  detaritniDC  ivhat  tbe  dtmatc  had  fiBnnenly  been  hj  tht  extra* 
neous  fossils  of  the  stationary  ianiniab>. for  those  aoly  would  he  found 
mixed  with  tJhose  of  passage;  but  if  the  sea  ouMFes  fromooe  |i|^ce 
to  another  A\owlj,  then  the  remahu  of  aoinnb  of  4iflerefit  clioiatef 
aiay  be  mixed,  by  those  of  one  donate  moving  over  th«se  of  an* 
other,  dying.,  and  being  fossilised  ;  but  this  I  am  afraid  cannot  b^ 
made  out  Bfy  the  fossils,  we  may  however  hare  some  idea  bow  the 
bones  of  the  Hand  animals  fossilized  may  he  disposed  with  respect  to 
those  of  the  siea. 

If  the  sea  ahouM  have  cccupied  any  space  that  never  had  been 
dry  land  prior  to  the  sea*«  being  thoe,  the  entcaoeoas  fossila  caiy 
onfy  be  liioie  of  sea  animals ;  hut  eadsi  part  will  have  its  particular 
kind  of  thoffe  that  arc  ititioMu^  jniaed  with  a  &w  of  the  amphibia^ 
and  of  sea  birds,  in  those  parts  that  .were  the  skirts  of  the  sea.  I 
shall  auppose  that  when  the  sea  left  this  place  it  moved  over  land 
where  both  vegetables  and  land  anioMls  had  existed,  the  bones  of 
viFhich  will  be  fossilized,  as  also  those  of  the  sea  animals ;  and  if  the 
sea  cotitinned  long  here,  which  there  is  reason  to  believe,  then  those 
mixed  •extraneoos  fossils  will  be  covered  with  those  of  sea  animals. 
Now  if  the  sea  should  again  move  and  abandon  this  situation,  than 
mt  shoijld  find  the  land  and  sea  fossils  above-mentioned  disposed  in 
this  order ;  and  as  we  begin  to  discover  extraneous  fossils  in  a  eon 
trary  direction  to  their  formation,  we  shall  first  find  a  simtum  of 
those  animals  peculiar  to  the  sea,  which  were  the  last  formed* 
and  Bfider  it  one  of  vegetables  and  land  animals,  which  were  there 
before  they  were  covered  by  the  sea,  and  among  them  those  of  the 
sea,  and  under  this  tiie  common  earth*  Those  peculiar  4o  the  sea 
will  he  in  depth  in  proportion  to  the  time  of  the  sea's  residence,  aild 
«ther  drcuosstances,  as  currents,  tides,  &c. 

From  a  succession  of  such  shiftings  of  the  sitmiion  of  the  sea 
we  may  hare  a  stvjfttmn  of  marine  extraneou*  fopals,  one  of  earth, 
mix  edjprobably  with  vegetabjes  and  bones  of  land  animals,  a  stratum 
of  tjerrestrial  extraneous  fossils,  then  one  of  marine  productions; 
but  fVom  the  sea  carrying  its  inhabitants  along  with  it,  whereter 
there  are  those  of  land  animals  there  will  also  be  a  mixture  of  ma* 
^^e  oQfis ;  «nd  from  the  aea  commonly  remaining  thousands  of 
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jtan  in  nearly  the  lanie  situntioii^  we  bave  marine  fessiU  unmixed 
vitb.a9y  othera. 

AB  operationa  reapecting  tbe  growlh  or  decompoaition  of  tnimil 
and  yc^iable  a obatancea  go  on  more  readily  on  the  aurface  of  tbo^ 
earth  than  in  it;  tb^  air  ia  moDt  probably  the  greai  agent  in  deQom«» 
position  and  combination^  and  also  a  certain  degree  of  heat.  Tbci% 
the  deeper  we  go  into  the  earthy  we  fmd  the  U^er  changea  goipg 
OD ;  and  there  ia  pirobably  a  certain  depth  where  no  change,  of  an^y^ 
kind  can  poaaibly  take  place.  The  operation  of  vegetation  will  not 
go  OQ  at  a  certain  depths  but  at  this  very  depth  a  deoompoailioo  can 
take  places  for  the  aefd  diei»  and  in  time  decaya;  hot  at  a  atiK 
great^ef  d^plh^  the  aeed  retaina  ita  lifir  for  agea»  and  when  brought^ 
near  e^i^ogh  to  th^  aurface  for  ?egetation«  it  growa.  Something  at* 
milar  to  this  takes  p1%ce  with  respect  to  eictraneoua  fossils;  for, 
though  a  piece  of  wood  or  hope  is  dead*  when  an  situated  aa  to  bo. 
foaailizedy  yet  they  are  soMnd  and  free  from  decomposition,  and  tt^ 
depth,  joined  with  the  matter  in  which  they  are  often  found,  as  atone*: 
clay,  9^.  preaerves  them  from  putrefaction,  and  their  dissoluliottt 
require  thousands  ^  years  to  complete  it ;  probably  tibey  may  ba> 
under  the  same  circumstances  as  in  a  vacuum.;  tjpie  beat  in,  such 
situations  is  uniform^  probably  in  common  about  6fty<4wo  or  Mf^- 
three  degrees^  and  in  the  colder  regions  they  are  stiU  longer  pret^ 
served. 

I  believe  it  is  generally  understood  that  iA  extcanf^ouft  fosaiU  tbo; 
animal  part  is  destroyed ;  but  I  find,  that  this,  i^  not  ihe  ease  in  a$y 
I  have  ^et  with.    SbeUp*  ^nd  bonos  of  ^,  mosjt  probably  have  the 
least  in  quantity,  having  b^en  longest  in  tW  «Ulte,  otherwise  they 
should  have  the  most ;  for  the  harder  and  more  compaot  the  eardv 
the  better  is  the  animal  part  preserved;  which  i^  an  argument  lAt 
proof  of  their  havii^g  been  the  longest  in  a  fosail  atatf .,    from  eipe*  * 
rimeot  and,  observa^tioo,  the  animal  part  ja  not  allowed  to  pHtflefy»  il 
appears  only  t,o  be  dissolved  intjo  a  kind  of  mu€U%;  and  oaotho  disr. 
covered  by  dissolving  the  earth  in  an  acid;  when  a  shell  ia  troaledin^ 
this  way,  the  aniinal>ubata^f^f  is  not.^broua  or  laminated*  aa.in  th^j 
recent  shell,  but  without  tenacity,  and  can  be  waahed  off  Uke  wel, 
duat ;  J^  some  however  it  has  adi^  appean&Boe  of  flakes*,.  In  ^e 
sbark'^  tppth,  or  glosm>rp^tra«  the  enamel  is  composed  of  animi«4v 
subatap^  and  ca)c^«ous  oartb»  and  i^  n«ai4y  in  tba  sanM  ^luanlityi 
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as  in  the  recent;  but  the  central  part  of  the  tooth  has  its  animal 
substance  in  the  state  of  mucus  interspersed  in  the  calcareous  mat- 
ter. In  the  fossil  bones  of  sea  animials,  as  the  vertebrae  of  the 
whale,  the  anim^al  part  is  in  large  quantity,  and  in  two  states  ;  the 
one  having  some  tenacity,  but  the  other  like  wet  dust ;  but  in  some 
of  the  harder  bones  it  is  more  firm. 

In  the  fossil  bones  of  land  animals,  and  those  which  inhabit  the 
waters,  as  the  sea-horse,  otter,  crocodile,  and  turtle,  the  animal  part 
is  in  considerable  quantity.  In  the  stags'  horns  dug  up  in  Great  Bri- 
tain and  Ireland,  when  the  earth  is  dissolved,  the  animal  part  is 
in  considerable  quantity,  and  very  firm.  The  same  observations 
apply  to  the  fossil  bones  of  the  elephant  found  in  England,  Siberia, 
and  other  parts  of  the  globe ;  as  also  those  of  the  ox  kind ;  but 
more  particularly  to  their  teeth,  especially  those  from  the  lakes  in 
America,  in  which  the  animal  part  has  suffered 'very  little;  the 
inhabitants  find  little  difference  in  the  ivory  of  such  tusks  from 
the  recent,  but  its  having  a  yellow  stain ;  the  coM  may  probably 
assist  in  their  preservation.  The  state  of  preservation  will  vary  ac-* 
cording  to  the  substance  iq.  which  they  have  been  preserved ;  in  peat 
and  clay  I  think  the  most;  however,  there  appears  in  general  a 
species  of  dissolution ;  for  the  animal  substance,  though  tolerably 
*  firm,  in  a  heat  a  little  above  a  hundred  degrees  becomes  a  thickish 
mucus,  like  dissolved  gum,  while  a  portion  from  the  external  surface 
is  reduced  to  the  state  of  wet  dust. 

'  In  incrusted  bones,  the  quantity  of  animal  substance  is  very  dif- 
ferent in  different  bones.  In  those  from  Gibraltar  there  is  very 
little ;  it  in  part  retains  its  tenacity,  and  is  transparent,  but  the  8u« 
perficial  part  dissolves  into  mucus.  Those  from  Dalmatia  give  si- 
milar results  when  examined  in  this  way.  Those  from  Germany, 
especially  the  harder  bones  and  teeth,  seem  to  contain'all  the  animal 
substance  natural  to  them,  they  differ  however  among  themselves 
^n  this  respect.  The  bones  of  land  animals  have  their  calcareous 
earth  united  with  the  phosphoric  acid  instead  of  the  atrial,  and  I  be- 
lieve retain  it  when  fossilized,  nearly  in  proportion  to  the  quantity 
of  animal  matter  they  contain. 

The  mode  by  which  I  judge  of  this,  is  by  the  quantity  of  effer- 
vescence ;  when  fossil  bones  are  put  into  thejnuriatic  acid  it  is  not 
nearly  so  great  as  when  a  shell  is  put  into  it,  but  it  is  more  in  some. 
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Ibougti  not  in  aU,  than  when  a  recent  bone  »  treated  in  this  way; 
and  this  I  think  diminishes  in  proportion  to  the  quantity  of  animal 
aubstance  they  retain ;  as  a  proof  of  this^  those  fossil  bones  which 
contain  a  small  portion  of  animal  matter,  produce  in  an  acid  the 
greatest  effervescence  when  the  surface  is  acted  on,  and  very  little 
when  the  centre  is  afifected  by  it ;  however,  this  may  be  accounted 
for  by  the  parts  which  have  lost  their  phosphoric  acid,  and  acquired 
the  aerial,  being  easiest  of  solution  in  the  marine  acid,  and  there- 
fore  dissolved  first,  and  the  atrial  acid  let  loose.'  In  some  bones 
of  the  whale  the  effervescence  is  very  great ;  in  the  Dalmatia  and 
Gibraltar  bones  it  is  less ;  and  in  those  the  subject  of  the  present 
paper  it  is  very  little,  since  they  contain  by  muah  the  largest  propor* 
(ion  of  animal  substance. 

[PhiL  Trans.  1794.] 


4.  General  History  of  Fossil  B(me9* 

It  is  curious  to  observe  how  different  an  impression  ^he  same  na* 
tural  appearances  have  made  on  the  human  mind  in  differoit 
states  of  its  improvepaent,  A  phenomenon  which,  in. one  age,  has 
excited  ihe  greatest  terror,  has,  in  another,  been  an  object  of  calm 
and  deliberate  observation;  and  the  th'mgs  which  have  at  one 
time  led  to  the  most  extravagant  fiction,  have,  at  anot|ier,  only 
served  to  define  the  boundaries  of  knowledge.  The  same  comet 
which,  from  the  age  of  Julius  Csesar,  had  three  times  spread  terror 
and  dismay  through  the  nations. of  the  earth,  appeared  a  fourth 
time,  in  the  age  of  Newton,  to  instruct  mankind^  and  to*  exemplify 
ihe  universality  of  the  laws  which  that  great  interpreter  of  nature  had 
discovered.  The  same  fossil  remains^  which,  to  St.  Augustine  or 
Kircher,  seemed  to  prove  the  former  existence  of  giantsr  of  the  hu- 
man species^  were  found,  by  Pallas,  and  Cuvier,  to  ascertain  the  na- 
ture, and  character  of  certain  genera  and  species  of  quadrupeds  which 
have  now  entirely  disappeared. 

From  a  very  early  period,  indeed,  such  bones  have  afforded  a 
measure  of  the  credulity,  not  of  the  vulgar  only,  but  of  the  philoso- 
phers. Theophrastus,  one  of  the  ancients  who  had  most  devoted 
himself  to  the  study  of  nature,  believed,  as  Pliny  tells  us,  that 
bones  were  a  sort  of  mineral  production  that  originated  and  grew  in 
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the  earth.  St  AugUcftint  iftyt,  tbtit  ht  fouhd,  6n  the  ka-^shofe  tiear 
Utioa^  n  fowil  Itiima*  tooih,  which  wito  a  huddctd  tknes  the  size  of 
the  tooth  of  any  pet^^  \W\tii.  Pliny  »iy»>  tbM,  by  an  earthquake 
m.  Cirttt,  m  part  of  a  aaoHntalii  wfla  opened,  which  discovered  a  dte- 
ktoo  sisle«A  eubitsy  or  twebty^otir  fe^t  l6ng,  suppoaed  to  be  that  of 
Orion.  At  tt  mwh  later  p(eriod>  Kircher  teUs  us  of  a  skeleton  Aug 
hp  near  Rome^  which,  by  an  ititeri^tion  attached  to  h,  was  knowii 
to  be  that  of  PaNas  (slaib  by  Tardas),  and  was  higher  than  the  walls 
0f  the  otty.  The  same  author  tells  us,  that  another  skeleton  was 
found  near  Paknno,  that  must  have  belonged  to  a  man  four  bun- 
dhred  feet  high^  and  who  Iherefere  could  be  no  other  than  one  of  the 
Gjdops,  most  probably  Fotypbemus  himself.  The  same  author  has 
given  the  measures  of  several  other  colossal  men,  and  exhibits  then! 
in  an  eidgravinf  adapted  to  a  scale,  and  placed  in  order,  from  the 
common  size  up  to  that  of  the  giant  last  mentioned. 

The  l>elief  in  men  of  such  enormous  stature,  no  doubt  arose  from 
die  apptmranpa  oT^odei  of  elq^banta,  and  other  lalrgd  animals  found 
in  the  earth.  When  we  consider,  that  the  credulity  and  misinter- 
pretation tbut  are  here  so  striking,  are  not  the  errors  of  the  weak  and 
ilUteraitej  but  of  men  of  talents  and  learning,— the  best  instructed  by 
reflding,  conversataon,  am!  foreign  travel,  of  any  in  the  ages  in  which 
they  live4r^we  cannot  help  being  struck  with  the  difi^nce  be- 
tween tbe  criterion  of  tnith  as  received  in  those  ages  and  in  the  pre- 
sent time* 

We  am  persuaded  that  the  reason  of  thit  diversity,  which  is  per- 
haps^as  renarkaUa  as  any  ciremnsunce  Whatever  in  the  history  of 
huaMki  kmoviedgo,  ia  to  be  found  in  the  progress  of  natural  and  ex- 
petimental  phUoeopfay,  which,  by  generaUztng  paHlculisr  facta,  has 
fhren  a  faroe  and  e3tteBt  to  the  eondustons  firom  experience,  which 
Ihey  did  not  poisesa  at  anf  foramen  period. 

it  ia  a  well-lmown  fact,  that,  on  the  continent  of  Europe  thiere 
arei  few  cottotriea  where  bones*  of  large  animals,  hating  an  obvious 
Mdity  to^  those  of  the  elephant,  haive  not  been  fodnd,  buried  m  the 
earth;  a  circumstance  no  doubt  the  more  wonderful,  as  nor  such 
animals  exist  now  in  these  countries. 

Germany  has  afforded  a  great  number  of  such  instances.  An 
tattre  skeleton  of  an  elephant,  found  very  deep  undet  the  surface, 
near  Teona,  to  Tboringia,  and[  described  in  the  Philosophical  Trans- 
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miiMB\  wat  the  tubiMt  of  itnioli  speculation*  Ranainv  of  the 
•MBe  kind,  foand  hj  Marsigli  in  Tranfyl?ania>  are  described  in  bit 
Hiatory  of  the  Danube,  and  supposed  to  be  Temains  of  elephaAts» 
which  the  emperor  Tr^ian  had  carried  with  him  in  his  expedllioii 
against  the  Dacianik 

•  lo  the  beginfuni^  of  the  lasl  century,  the  Doke  of  Wurtembeiig: 
by  foilowifig  some  iadkatione  which  had  aeoidentany  presented) 
themselves,  found  no  leas  tbansixty  tttska  of  elephants,  some  of  them 
tciiL  hti  kmg,  together  with  ma»y  teeth,  of  other  animals  quite  un<* 
known  ia  our  climates. 

Italy  baa  furnished  a  great  many  iastaooesof  the  same  kind.  Ia 
the  upper  vale  of  the  Amot,  the  humerus  of  an  elephant  was  found*, 
with  oyster  ^shells  adhering  to  it;  from  which  it  is  erideut,  that  it 
must  at  one  tkne  have  betnr  at  the  bottioim  of  the.  sea^  The  oounlry 
about  Verona  may  be  considered  as  a^great  juatural  cabinet,  in  which 
ia  prcsenred  a  vast  mimlier  of  extraneous  bodies>  both  from  the 
sea  and  from  the  landf.  Alberto  Fortis  has  described  some  bonea 
fiHmd  near  thac  place,  of  a  Very  remarkable.  si<e.  There  was  one 
task  sAmmii  thirty  inches  in.  drcumi^^nce  at  the  root,  and  from 
tweVre  to  thirteen  feet  in  lengths 

He  says,  that  the  only  tniksof  living  dephants^that  he  baa  beard 
oi^  that  .approach  near  tot  the  above  dimensionsy^  are  two  which  be^ 
longed  to  the  Emperor  Aurelian,  each  of  them  ten  feet  in  length* 

It  ia-at  present  reckoned  a  hirge  tusk. that  measures,  from  seven  to 
eight  feiA  in  lengthy  and.  ten  .or<  twelve  inches  ia  circamlerenee. 

Such  facts  as  the  union  of  sea-shells  with  bones  of  this  kind#  were 
no  doubt  what  suggested.  toLcibnitz  the  i<t^.whtch  he  has  thrown 
etti  in  fata  Protogea»  that  they  naust  have,  belonged  to  a  marine  ani- 
mal that  had  something  of  the  elephant  form.  The  osteobgy^, 
however,  of  these  animals^  and.partionlarly  of  their  feet,  does  not 
admit  of  the  supposition  that  they  were  inhabitants  of  the  sea^ 

Though  it  he  true,  that  some  of  the  fossil  hones  found  in  Italy 
and  in  other  countries,  have  the  appearance  of  having  been  undef 
water,  yet«  there  are  othera  in  a  situation  so  perfectly  undislurbedi 
that  there  is  no  room  to  suspect  their  submersion  in  the  see*  An 
entire  skeleton,  for  example,  was  dug  up  near. Arezao,  in  1663,.  just 

''t      Ml    II      11    «        I.  ■  it.-ii      II       »  ■      - I     ainai^iiiOi* 

•  Vol.  nhr.  p.  SM.  f  Men.  de  IMh,  vol.  if.  p.  fe4. 
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in  the  slate  wherein  the  animal  might  be  supposed  to  have  died ; 
and  inust,  probably,  be  that  of  an  elephant  which  hjid  Bunk>  and 
been  swallowed  up  in  the  marshes  of  that  plain.  The  remains 
fbund,  in  the  instances  here  enumerated,  have  either  belonged  en-* 
tire1y>  or  chiefly,  to  the  elephant.  In  others,  the  bones  have  be- 
longed to  a  variety  of  animals ;  to  the  rhinoceros,  for  example ;  to 
the  hyena ;  to  an  animal  like  the  horse  ;  to  deer,  oxen,  hares^  and 
also  to  some  of  the  small  carnivorous  quadrupeds. 

A  general  fact  with  regard  to  them  is,  that  they  are  found  in  the 
alluvial  and  unconsolidated  earth,  generally  in  the  valleys  of  rivers> 
and  not  far  from  their  banks.  There  is  accordingly  hardly  any  of 
the  great  rivers  on  the  continent,  where  fossil  bones  have  not  been 
discovered.  The  basins  of  the  Danube,  the  Rhine,  the  Elbe,  the 
Oder,  and  the  Vistula,  are  all  quoted  in  the  Memoir  of  Cuvier.  It 
is  not,  however,  only  on  the  continent,  nor  in  the  valleys  of  the 
greatest  rivers,  that  such  bones  are  found ; — they  are  found  also  Ir 
islands. 

Sir  Hans  Sloane  had  a  tusk  of  an  elephant,  dug  up  in  London>. 
from  a  gravel  pit  twelve  feet  deep,  at  the  end  of  Gray's-inn-lane. 
He  possessed  also  another  found  in  a  stratum  of  blue  clay,  in  North* 
ainptonshire.  Cuvier  mentions,  that  he  has  himself  part  of  the  bones 
of  the  fore  foot  of  an  elephant  found  at  Kew,  eighteen  feetunder 
the  ground. 

Bones  of  the  same  kind  have  been  fonnd  in  the  Isle  of  Sheppey, 
at  (he  mouth  of  the  Thames^  in  Salisbury  Plain,  and  in  Wales.  Wje. 
have  to  add  to  those  instances,  that  grinders  of  *the  elephant,  and 
vertebrs  of  the  hippopotamus,  have  been  found,  together  with. the 
bones  of  severar  smaller  animals,  in  some  fields. where  they  were 
<l'>gging  chiy  for  bricks,  on  the  banks  of  the  Thames,  not  far  from 
Brentford.  There  seems,  indeed,  to  be  at  that  place  a  very  consi- 
derable repository  of  fossil  bones. 

Even  Iceland  has  contributed  its  share  to  these  wonders;  and  the 
jaw  of  an  elephant,  sent  from  thence,  is  mentioned  by  Thomas  Bar* 
tholinus  as  having  been  placed  in  the  collection  of  the  Upiversity  of  / 
Copenhagen.  A  cranium  and  a  tooth  are  said  by  Torfseus  to  have 
been  brought  from  the  same  island.  When  we  meet  with  such 
bones  in  an  island  near  the  polar  circle,  we  need  not  be  surprised  to 
find  them  in  the  islands  of  the  Mediterranean.   What  is  rem^rkable^ 
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however*  it,  that  they  are.  found,  not  only  in  tl^  greater  islands, 
aucb  aa  Sicily  and  Cyprus,  but  in  the  amaller,  such  as  Santorini,  and 
ereii  Cerigo ;  in  which  bst,  as  Fortis  observes,  an  elephant  would 
hardly  find  food  &r  a  single  week*  These  places,  therefore,  when 
they  were  inhabited  by  such  large  animals  as  the  elephant  or  the 
r^iinoceVos,  mn:it  have  made  part  of  a  great  wopded  continent,  in 
which  Iceland  and  Cerigo  were  alike  included. 

It  is»  however,  in  Siberia  that  the  greatest  quantity  of  the  remltins 
we  are  now  considering  have  been  found.  The  quantKy  of  fossil 
ivory  discovered  on  the  banks  of  the  great  rivera  of  that  country, 
had  been  long  an  object  of  traffic,  and  had  excited  the  wonder  of 
the  Ostiaks  and  Tonguses  before  they  drew  the  attention  of  the  phi- 
loBophers  of  Europe. 

They  were  known  by  the  name  of  mammoth^s  bones,  and  have 
been  carefully  examined  and  described  both  by  Pallas  and  others.^ 
There  is,  indeed,  no  river  in  the  north  of  A8ia>  from  the  Tanais  to 
the  extremity  of  the  old  continent,  in  the  bed  and  on  the  banks  of 
which  are  not  to  be  found  the  bones  of  elephants  and  of  other  largf 
animals,  unknown  in  these  countries.  While  the  river  has  its  course 
anoong  the  mountains,  the  bones  are  not  found ;  but  they  never  fail 
tp-  be  mat  with,  when  it  leaves  the  high  ground,  and  makes  its  way 
through  the  plains.  They  are  often  found  in  confused  masses:,  in 
other  instances,  they  are  quite  regular ;  and,  in  the  high  banks  of 
the  rivers,  appear  in  the  strata  of  ^arth,  at  diffi^rent  heights  above 
the  aurftce  of  the  water. 

.  One  of  the  most  singular  facts  of  this  kind,  ia^that  of  the  rhicio* 
ceros,  found  in  the  froaen  earth  on  th^  banks  of  one  of  the  branchea 
of  the  Lena,  the  skin  and  part  of  the  flesh  being. preserved.  PaQas^ 
had  this  most  extraordinary  specimen  dried  in  ap  ovep,  and  depo- 
sited in  the  museum  of  the  academy  of  9t  Petershprg.  Qoft  of  the 
feet  was  very  entire,  and  was  covered  with,  hair  froqa  one  (o  three 
Unes  in  length.  Pallas  observes,  that  he  had  never  heard  of  so  much- 
hair  being  found  on  the  whole  body  of  a  living  rhinoceros,  lis  had 
been  found  on  the  foot  of  this ;  and  from  thence,  he  auggesla  the 
probability  that  the  animal'was  a  native,  not  of  the  torrid  26nf,  but 
9f  the  middle  of  Asia ;  as  it  is  known  that  the  rhinoceros*  in  the 
northern  parta  of  India,  has oiolpe hair acatteredover  hia body  than 
ki  the  south  of  Africa* 

voL  II.  o 
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This  last  fact  has  farther  light  thrown  on  il;,  by  a  very  recent  dis^* 
coyery  made  in  the  most  northern  part  of  Siberia^  of  which  Cuviex^ 
and  La  Cepede  have  given  a  joint  report  in  the  10th  volume  of  the 
Annales.  It  was  mentioned^  they  observe/ in  Uie  English  Journal^ 
that^  in  1799,  a  Tonguse  discovered,  from  a  distance,  a  singular' 
mass,  in  a  heap  of  ice,  on  the  sea-shore,  but  was  unable  to  approach 
it.  In  the  next  summer  he  saw  it  again,  and  observed  that  it  was 
somewhat  detached  from  the  ice.  He  saw  it,  however,  only  from  a 
distance. 

In  1801,  one  of  the  horns  wais  completely  disengaged ;  but,  in 
1802,  the  summer  was  so  bad,  that  the  ice  again  covered  this  un- 
known body.  In  1803,  the  ice'^rndted,  and  the  mass  fell,  by  its 
own  weight,  on  a  bank  of  mud.  In  1804,  they  cut  off  its  horns« 
and  a  kind  of  drawing  was  made,  from  which  it  appears  that  this 
animal  differed  little  from  the  mammoth. 

Granting,  therefore,  say  the  reporters,  that  the  animal  thus^in- 
gnlarly  preserved,  is  the  mammoth, — which,  however,  they  do  not 
absolutely  affirm, — the  fact  becomes  particularly  valuable,  from 
what  is  said  concerning  the  hair. 

Mr.  Adam,  who  visited  the  spot,  said  diat  the  animal  was  covered 
with  two  kinds  of  hair;  the  one  finer  and  shorter,  the  other  coarser 
and  longer.  There  was^  even  a  kind  of  mane  on  the  neck ;  and  Mr. 
Adam  found  thirty-six  pounds  weight  of  hair  left  by  the  beasts  of 
prey  that  had  devoured  the  flesh. 

This  species  of  elephant  differed,  therefore,  from  that  of  India, 
and  was  probably  adapted  to  a  cold  climate,  by  the  covering  which 
nature  had  provided  for  it  This  agrees  with  the  circumstance  just 
remarked  eoneerning  the  rhinoceros  of  the  Lena. 

The  preservation  of  the  flesh  and  muscles  leads,  in  the  opinion  of 
the  French  naturalnts,  to  a  third  conclusion,  that  the  specie^  was  de- 
stroyed by  some  sudden  catastrophe ;  those  individuals  that  were 
near  to  the  Frozen  Ocean  having  had  their  flesh  preserved  by  the 
ice.  Whatever  opinion  we  form  as  to  the  mode  of  their  destruction, 
we  can  hardly  doubt  that  species  of  the  elephant  and  rhinoceros 
have  existed,  in  some  former  age  of  the  world,  accommodated  to  all 
climates,  and  capable  of  Hving  in  the  frozen  regions  of  the  norths 
Some  of  them  also  may  have  perished  in  consequence  of  a  suddeik 
revolution :  but  this  cannot  have  been  the  general  fact ;  because,  as 
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Dre  have  already  remarked,  on  the  authority  of  Patrin,  the  remains 
which  appear  in  the  banks  of  the  rivers  are  in  the  strata  of  earth  at 
very  different  heights ;  so  that  they  must  have  been  laid  in  their  pre* 
sent  situation  at  different  periods  of  time. 

The  animals,  therefore,  seem  to  have  been  bred,  and  to  have  lived 
for  a  long  succession  of  generations,  in  the  countries  where  their 
bones  are  deposited.  They  are  species  of  the  elephant  and  rhino* 
ceros  that  are  now  entirely  extinct,  and  that  were  accommodated  to 
the  cold  climates  of  the  north. 

A  very  remarkable  fact  relating  to  these  bones,  is  mentioned  in 
the  account  of  BillingsWoyage.  )n  the  Icy  Sea  between  the  mouthf 
of  the  Lena  and  Indigerka,  are  three  islands,  of  which  a  Russian  en- 
gineer was  employed  to  make  a  chart  in  177$.  Of  the  largest  and 
nearest  to  the  coast,  which  was  about  thiriy-six  leagues  long,  with 
a  bveadth  from  five  to  twenty  ;  he  reported,  that  the  whole,  except 
three  or  four  hilb  which  were  of  rock,  was  a  mixture  of  sand  and 
ice ;  so  that,  when  it  thawed,  large  masses  on  the  shore  tumbled 
down,  and  nev^r  failed  to  discover  the  bones  and  teeth  of  the  mam- 
moth in  great  abundance.  The  island  seemed  as  if  it  had  been 
formed  of  the  bones  of  that  animal,  together  with  the  heads  and 
horns  of  buffaloes,  and  a  few  horns  of  the  rhinoceros.  The  second 
island,  about  five  leagues  farther  from  the  coast,  contained  also 
bqpes  of  the  same  nature ;  but  the  third,  which  was  the  farthest  ofi^ 
contained  none  at  all. 

The  great  Siberian  rivers  seem,  therefore,  to  have  carried  down, 
for  ages,  the  bones  of  elephants  and  rhinoceroses,  in  the  same  way 
almost  as  other  rivers  carry  down  trees ;  and  to  have  formed  them 
intd  islands  with  the  assistance  of  sand  and  ice.  This  is  a  mode 
of  forming  land,  which,  without  the  experience  of  it,  we  do  not 
think  that  it  could  have  entered  into  the  thoughts  of  any  geologist 
to  imagine. 

All  this  gives  an  astom^ing  measure  to  the  quantity  of  fossil  bones 
that  the  Siberian  rivers  carry  down.  The  accurate  observation  and 
diligent  research  of  Cuvier,  supported  by  his  extraordinary  skill  in 
comparative  anatomy,  have  led  him  to  some  general  conclusions 
concerning^  these  ammal  remains,  that  are  of  importance  in  the  na- 
Sural  history  of  the  earth. 

The  bones  of  the  mammoth  have  a  considerable  resemblance  t« 
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those  of  the  present  elephants  of  India ;  not  so  close>  however^ 
but  that  they  differ  more  than  those  of  the  horse  and  the  ass :  so 
that  they  cannot  be  supposed  to  belong  to  animals  of  the  same 
species.  This  is  true  also  of  the  elephant's  bones  found  in  Europe ; 
so  that  the  fossil  dephant  is  of  a  species  different  from  any  that  is 
nour  known. 

This  conclusion  might  perhaps  have  less  probability,  if  there 
were  only  one  fossil,  to  be  compared  with  one  living  species.  But 
k  comparison  of  the  osteology  of  the  fossil  with  that  of  the  living 
t*hinoceros  shows,  that  they  also  are  of  diflferent  species,  and  that 
the  diversity  is  even  more  remarkable,  than  in  the  former  instance. 

An  animal  has  also  been  found  in  a  fossil  state,  that  belongs  to 
the  genus  of  the  tapir,  but  of  a  species  different  from  any  now 
living.  This  animal,  among  the  living  tribes  of  the  present  world, 
IS  confined  to  the  new  continent.  In  former  ages  its  residence 
seems  to  hare  been  exclusively  in  the  old ;  for  among  the  fossil  ani* 
mals  of  America,  the  tapir  has  never  been  discovered.  The  bones 
of  these  animals  (which  all  belong  to  the  order  of  the  pachydermata, 
that  is  to  say,  of  thick-skinned  quadrupeds,  havihg  more  than  two 
toes  to  the  foot,  and  incisive  teeth  in  both  jaws),  though  entire 
skeletons,  have  sometimes  been  found  alone ;  are  more  frequently 
mixed  with  the  bones  of  other  quadrupeds, — the  ox,  the  buffalb,  the 
horse,  the  antelope ;  and  to  theise  are  sometimes  added,  shells,  ^fid 
the  bones  of  marine  animals. 

The  beds  which  covei'  those  fossil  remains,  are  not  always  of  great 
thickness ;  they  are  almost  never  of  a  stony  ikature,  but  consist  of 
alluvial  and  unconsolidated  6arth.  The  bones  themselves  are  rarely 
petrified,  and  have  no  appearance  of  being  rolled  or  carried  by  wa« 
ter  from  one  region  of  the  globe  to  another. 

The  abundance  of  them  in  so  many  climates  is  in  itself  a  ptxK>f, 
without  any  other  circumstance,  that  they  were  not  transpokted,  by 
a  sudden  inundation,  from  one  place  of  the  earth  to  another';  for 
they  could  not,  in  that  way,  have  been  so  generally  diflflised.  Qn 
the  same  principle,  we  conclude,  that  these  bones  have  not  been 
buried  by  the  hands  of  men.  If  the  only  instances  in  which  they 
occurred  were  in  countries  that  had  been  conquered  by  the  arms  of 
the  Macedonians,  the  Carthaginians,  and  the  Romans;. and  if  th^ 
bones  found  were  those  of  the  elephant  only^  there  migfat  be  some 
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pfetente  for  supposiDg  them  to  be  the  bones  of  animals  of  the  last* 
mentioned  species  which  had  perished  in  war.  But  when  the  num* 
ber  of  individuab  is  so  great,  when  the  region  to  which  they  extend 
is  so  vasty  and  the  bones  of  other  animals  so  firequently  intermixed* 
we  must  acknowledge,  that  they  have  not  been  the  victims  of  the 
restlessness  and  ambition  of  the  human  race.  Indeed,  they  probably 
belong  to  a  period  when  man's  dominion  over  the  earth  was  weak 
and  partial ;  when  the  human  race,  perhaps,  was  confined  to  some 
favourite  spot  in  the  valley  of  the  Nile,  or  in  the  plains  of  Shinnar ; 
and  when  the  elephant,  from  his  sagacity  and  strength,  remained 
master  of  the  earth. 

The  facts  also  (hat  have  been  stated,  lead  us  to  reject  Bufibn's  ex* 
planation,  founded  on  the  gradual  refrigeration  of  our  globe.  The 
rhinoceros  of  tb^  Lena,  and  the  mammoth  whose  carcase  w^  pre«» 
served  in  the  ice,  must  have  lived  and  died  in  a  cold  climate  ^  so 
that,  as  soon  as  the  warmth  of  life  was  extinguished,  the  antiseptic 
power  of  cold  prevented  the  approach  of  corruption.  The  sldlful 
and  indt^fatigable  naturalist  whose  discoveries  we  are  now  consider- 
ing, beside  all  this,  has  clearly  proved,  that  the  ibssil  pachydermata 
contain  six  different  species  that  are  now  extinct,  though  belonging 
to  genera  which  still  exist; — one  species  of  rhinoceros,  two  of  the 
hippopotamus,  two  of  the  tapir,  and  one  of  the  elephant,^  All  the 
genera  to  which  these  species  belong,  are  perfect  strangers  in  the 
climates  where  their  bones  are  found.  Three  of  them  belong  to  the 
old  continent,  and  one  of  them  only  to  the  new. 

These,  howevef,  are  not  the  only  wonders  which  the  fossil  re- 
mains of  this  order  of  quadrupeds  have  discovered.  The  bones 
from  the  Ohio  have  been  long  known,  and  were  the  first  which 
convinced  naturalists  that  certain  species  had  become  entirely  ex- 
tinct  The  great  animal  to  which  these  bones  muit  have  belonged, 
was  for  a  long  time  confounded  with  the  mammoth  of  Siberia ;  and 
though  the  teeth  were  admitted  to  be  of  a  structure  quite  dif- 
ferent, the  name  of  mammoth's  bones  was  very  improperly  applied 
to  them,  both  in  England  and  America.  The  teeth  are  studded 
with  large  tubercles,  instead  of  being  composed  of  alternate  layers 
of  bone  and  enamel,  as  in  the  case  of  the  elephant  and  most  grami- 
nivorous quadrupeds.  The  animal  must,  nevertheless,  have  had  a 
great  affinity  to  the  elephant;  yet,  on  account  of  its  teeth),  Cuvier 
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refers  It  to  a  different  genus,  to  which,  because  of  the  tubercles  jusf 
mentioned,  he  gives  the  name  of  Mastodonton.  A  skeleton  of  this 
animal  was  found  by  Mr.  Peale,  of  Philadelphia,  on  the  banks  of 
HudiaonV River,  in  the  state  of  New  York,  and  is  now  preserved  in 
hii  inuseiim.  Another,  nearly  as  perfect,  was  brought  to  London 
by  his  son,  Mr.  Rembrandt  Peale,  and  was  exhibited  a  few  years 
ago  in  that  metropolis.  These  skeletons  are  so  complete,  that  the 
osteology  of  the  animal  may  be  considered  as  perfectly  known. 
What  rendered  this  discovery  peculiarly  interesting  was,  that  in  the 
midst  of  the  bones,  there  was  a  mass  of  small  branches,  grass  and 
leaves,  half  bruised,  among  which  they  thought  they  could  discover 
a  species  of  reed  at  present  common  in  Virginia;  the  whole  appear- 
ing as  if  it  had  been  enveloped  in  a  sack,  which  they  conceived  to  be 
the  stomach  of  the  animal.  Hitherto,  it  is  only  in  North  America 
that  the  bones  of  this  animal  have  been  found.  Similar  bones  have 
been  discovered  in  Peru  and  in  Terra  Firma ;  but  they  are  thought 
by  Cuvier  to  belong  to  another  species  of  the  same  genus. 

The  general  conclusions  are,  that  the  great  Mastodonton,  or  ani- 
mal of  the  Ohio,  was  in  many  respects  similar  to  the  elephant,  not 
surpassing  it  greatly  in  sise,  and  being  probably  furnished  with  a 
proboscis ;  that  the  structure  of  its  grinders  refer  it  nevertheless  to 
a  different  genus ;  that  it  probably  fed,  like  the  hippopotamus  and 
the  bear,  on  the  roots  and  tougher  parts  of  vegetables ;  and  that 
though,  on  this  account,  it  must  have  frequented  marshy  ground, 
it  was  not  made  for  swimming,  or  living  in  the  water,  and  was  truly 
a  land  animal ;  that  its  bones  are  most  common  in  North  America, 
and  that  they  are  fresher  and  better  preserved  than  any  other  fossil 
bones.  Further  enquiry  has  enabled  Cuvier  to  reckon,  in  all,  fire 
different  species  of  the  Mastodonton,  some  of  whith  have  been  found 
on  the  old  Continent.  One  species  was  found  by  Humboldt  in  the 
kingdom  of  Quito,  at  the  height  of  twelve  hundred  toises.  This,nve 
believe,  is  the  greatest  height  at  which  the  fossil  bones  of  quadrupeds 
have  ever  been  discovered.  Thus  we  have  Eve  species,  constituting 
an  entire  genus,  to  be  added  to  the  six  formerly  enumerated ;  mak- 
ing, in  all,  eleven  species,  which  have  entirely  disappeared  from 
among  the  living  inhabitants  of  the  earth. 

We  have  spoken,  hitherto,  only  of  those  animal  remains  which 
occur  in  the  loose  and  unconsolidated  earth.    The  remains  of  land 
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animal^  however^  and  even  of  quadrupeds;  have  been  sometimes 
found  included  in  stone^  of  a  slaty  and  calcareous  nature.  Of  tbis^ 
the  plaster  quarries  near  Paris  have  afforded  a  remarkable  example^ 
and  one  that  occurred  fortunately  in  a  situation  where  there  were 
many  skilful  and  accurate  observers.  In  the  third  volume  of  the  An- 
nates, Cuvier  gives  an  account  of  bones  which  he  had  found  included 
between  the  strata  of  gypsum  in  the  plaster  quarries  near  Paris,  of 
which,  after  a  very  ample  detail  of  the  head,  the  various  parts  of 
which  he  had  been  enabled  perfectly  to  replace,  he  concludes,  that 
no  well  informed  naturalist  would  deny  that  these  bones  had  be- 
longed to  a  herbivorous  animal,  of  the  order  of  pachydermata,  and 
of  a  genus  between  the  tapir  and  the  rhinoceros.  As  little  could  he 
deny,  says  he,  that  no  such  animal  has  yet  been  discovered  among 
the  living  tribes  on  the  surface  of  the  earth.  He  gives  to  this  genus 
the  name  of  Palsotherium,  expressive  of  its  great  antiquity. 

Farther  research  into  the  remains,  of  which  the  plaster  quarries 
about  Paris  contain  so  many  specimens,  enabled  him  to  discover 
another  genus  similar  to  the  former,  but  without  canine  teeth,  which 
he  has  distinguished  by  a  term  indicating  this  inoffensive  structure, 
Anoplotherium.  In  each  of  these  genera  he  distinguished  several, 
species,  as  the  Magnum,  Medium,  Minus,  and  Commune. 

In  a  Memoir  subsequent  to  those  which  are  considered  above,  in- 
serted in  the  12th  vol.  of  the  Annates,  Cuvier  gives  an  account  of  two 
entire  skeletons  which  he  had  completed  with  infinite  labour,  one  of 
^e  Anoplotherium  commune,  and  the  other  of  the  Paleotherium 
medium.  They  were,  as  has  been  said,  something  between  the  hog 
and  the  tapir,  but  of  great  size ;  the  Anoplotherium  about  twelve 
feet  long,  measuring  to  the  extremity  of  the  tail. 

A  reflexion  with  which  he  concludes  his  second  Memoir  on  this 
subject,  is  highly  deserving  of  attention*.  It  must  seem  strange^ 
be  observes,  that  in  a  country  as  extensive  as  that  which  our  quarries 
joccupy^  more  than  twenty  leagues  from  east  to  west,  there  are  hardly 
•any  animal  remains,  but  of  one  single  family.  It  can  hardly  be 
doubted^  that  the  proportion  of  bones  of  any  species  has  some  re- 
lation to  the  numbers  of  that  species  when  alive.  This,  therefore, 
indicates  a  condition  of  the  animal  world,  corresponding  very  little 

*  Annales  do  M.  ton.  IB.  p.  386. 
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to  what  we  have  now  before  us.  In  the  present  state  of  the  g^obethe 
eoiintries  which  make  a  part  of  the  two  ^eat  continents  are  inba^t^ 
bited  by  animals  of  all  the  different  families,  eaeh  according  to  its 
latitude*  and  the  quality  of  the  soil.  This,  however,  is  not  the  case 
with  large  islands ;  and  the  condition  of  New  Holland,  in  particular, 
may  throw  some  light  gn  the  state  of  the  country  inhabited  by  the 
animals  in  our  quarries. 

Five-sixths  of  all  the  quadrupeds  of  New  Holland  belong  to  one 
and  the  same  family,-«'that  of  the  animals  of  the  Opossum  kind; 
The  six  genera  of  this  family,  the  Dasynrus^  the  Phalangist,  the 
Kangaroo,  &c*  are  all  very  near  one  another,  and  have  nothing 
analogous  to  them  in  the  rest  of  the  world,  except  the  Opossum  of 
South  America. 

The  number  of  species  comprehended  in  these  six  general  amounts 
at  least  to  forty ;  and  there  are  not  in  the  whole  country  above  eight 
or  ten  species  not  belonging  to  them>  namely,  a  wild-dog,  two  rats, 
and  several  species  of  bat.  Here  then  we  have  a  country,  of  con- 
siderable extent,  which,  at  the  present  day,  in  the  proportion  of  the 
families  of  existing  quadrupeds,  offers  something  very  similar  to  what 
must  have  taken  place  among  the  fossil  animals  of  our  quarries, 
where  we  6nd  at  least  eight  that  are  pachydermous  for  one  that  is 
carnivorous.  This  consideration  must  evidently  be  of  weight,  if  we 
are  to  form  any  conjecture  concerning  the  state  of  the  earth's  surface^ 
at  the  time  when  it  was  inhabited  by  these  extinct  species. 

Besides  the  Memoirs  in  which  Cuvier  has  described  the  Pachyi- 
dermata,  he  treats,  in  another,  of  those  carnivorous  animak  of  which 
the  remains  are  preserved  in  a  fossil  state*.  The  caverns  of  Germany, 
found  in  a  great, tract  of  mountainous  country,  have  been  long  cele* 
brated  fur  the  multitude  of  animal  remains  which  they  contain.  The 
mountains  in  which  these  caves  are  found,  are  all  calcareous  and  cofw 
nected  with  one  another.  Beginning  with  the  Hartz,  they  separate 
the  valley  of  the  Elbe  from  that  of  the  Weser,  and  proceeding  etit«- 
ward,  from  those  of  the  Rhine  and  the  "Danube,  till,  turnihg.the 
sources  of  the  Elbe,  they  go  on,  to  divide  the  valleys  of  the  Oder 
and  the  Vistula  from  the  plains  of  Hut)gary,  or  the  great  basin  of  th^ 
Danube.    The  extent  of  this  chain  is  more  than  two  hundred  leagues. 

•  VoL  vii.  p.  301. 
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At  one  extremity  of  thb  long  line  are  Beauman's  Cave  and  Scbar- 
feFs  in  the  Hartz,  described  in  the  Protogea  of  Leibnitz.  At  the 
other  eaetremity  are  the  cares  in  Hangary  which  also  contain  bone». 
and^hich  have  been  known  from  immemorial  time.  Between  these 
tvtf^extfemes,  arethe  caves  in  Franconia  near  Bayreuth,  and  parti- 
cularly the  cave  of  Gaylenreuth,  which  of  all  others  is  the  richest  iri 
foesil  remains.  These  caverns  are  of  great  extent ;  they  are  lined 
with  stiilactilical  concretions ;  and  in  these  concretions,  near  the 
bottom/and  on  the  floor,  ai^  contained  a  vast  number  of  boiies. 
Tb«  bones  in  them  all,  are  nearly  in  the  same  state ;  detached,  shat- 
tered, broken,  but  never  rolled ;  a  little  lighter  and  less  solid  than 
recent  bones/  yet  in  their  animal  state  very  little  decomposed,  con- 
taining much  gelatinous  matter,  and  not  at  all  petrified. 

What  is  most  singular  is,  that  in  all  these  cavernis,  over  a  distance 
of  more  than  two  hundred  leagues,  the  bones  are  the  same.  Three- 
fourths  of  tbem  liearly  belongs  to  two  species  of  bears  which  bo 
longer  exist.  About  half  the  remainder  belong  to'  a  species  bf  hy- 
ena^ some  few  belong  to'the  tyger  or  the  lion  ;  others  to  the  wolf 
or  dog,  the  fox,  the  polecat,  or  to  some  species  nearly  allied  to  tbem. 
The  species'  so  commor^  in  the  soil  and  alluvial  jground,  as  ^Ire^dy 
described,  vix.  elephants,  rhinoceroses,  horsed,  buffaloes,  tapirs—^ 
are  never  f^und  here ;  neither  any  of  the  Palaeotheria,  such  as  occur 
in  the  siony  beds  about  Paris.  So  also,  c6nversely,  none  of  the  bones 
'found  ru' these  caverns  are  ever  discovered  in  either  of  the  other  si- 
tuations, elcept  those  of  the  hysna,  which  are  sometimes  found  iii 
the  loose  earth.  It  is  also  of  consequence  to  observe,  that  the  caves 
tacFer  contain  the  bones  of  any  marine  animals  whaterer^  nor  any 
thing  that  marks  the  presence  of  the  sea. 

The 'earth  ^ich  serves  as  the  tnvelopi  of  the  bones,  was  analyzed 
by  M.  Laugier,  assistant  chemist*  in  the  Museum,  and  was  found  to 
contain  91  per  cent,  of  the  phosphate  of  time,  the  eharacteristic  of 
bone.'  There  were  df^  percent,  of  lime  and  msgnetria  combined  witli 
carbonic  acid ;  and  94  of  the  carbonic  acid  itsdf.  The  comparison 
of  the  bones  with  those  of  living  animals  has  been  made  with  a  de- 
gree of  care,  accuracy,  and  laborious  examination,  that  can  hardly 
be  exceeded. 

The  boisesof  the  carnivorous  animals,  deposited  over  thts  extensive 
chain,  are  on  a  level  higher  than  that  at  which  the  bones  of  the  ele- 
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phant  aad  the  other  Pachydermata  are  found,  with  the  exception  of 
that  which  Humholdt  brought  from  the  height  of  1200  toiset. 

There  appears,  however,  to  be  no  distinct  marks,  by  which  the  or- 
der of  the  two,  in  respect  of  time,  can  be  compared  with  one  another. 
Cuvier  seems  inclined  to  think  the  era  of  the  carnivorous  animala 
later  than  that  to  which  the  bones  of  the  mammoth  are  to  be  re- 
ferred. A  very  long  period,  however,  and  not  a  mere  point  of  time, 
must  have  been  required  for  the  acc\imulation  of  these  bones. 

It  cannot  be  doubted,  that  the  animals  to  which  they  belonged, 
lived  and  died  in  the  caverns  where  their  bones  remain.  There  is 
no  appearance  of  any  sudden  catastrophe,  like  the  waters  of  the 
ocean,  arising  and  pursuing  the  animals  into  caverns,  where  they  at 
last  perished. 

But  carnivorous  animals  are  solitary,  both  from  inclination  and 
necessity ;  and  instinct  would  in  vain  collect  those  individuals,  whom 
the  difficulty  of  procuring  subsistence  must  soon  force  to  a  distance 
from  one  another.  Each  cavern  in  this  extensive  chain  was  therefore 
the  den  of  a  single  despot,  who  sallied  forth,  as  his  ancestors  had 
done,  to  prey  on  the  defenceless  inhabitants  of  those  woods,  which 
in  later  times,  after  men  had  become  masters  of  the  world,  were 
known  by  the  name  of  the  Hercynian  forest  What  a  length  of  time 
must  have  been  required  to  pave  these  vast  caverns  with  the  bones 
of  their  solitary  masters,  in  such  quantities  as  still  to  astonish  the 
naturalist,  after  supplying  the  apothecaries  of  Germany  from  the 
days  of  Paracelsus  to  the  present  time !  Indeed,  it  is  a  striking  mark 
of  the  vicissitudes  to  which  the  earth  and  all  its  inhabitants  are  sub- 
ject, that  the  bones  of  animals,  of  which  the  very  race  is  extinct^  and 
which  fed  many  ages  ago  on  species  that  are  now  unknown,  should 
be  devoured,  in  their  turn,  by  the  individuals  of  the  human  race. 

The  extinct  genera  and  species,  of  which  we  have  now  seen  so 
many  examples,  belonged  to  two  of  the  great  families  of  the  animal 
Idngdom,  the  Carnivora  and  Pachydermata.  Among  the  ruminating 
animals,  a  similar  loss  has  not  been  observed.  A  memoir  of  Cuvier, 
inserted  in  the  13th  voluine*  of  the  Annales,  contains  an  account 
of  the  principal  facts  that  have  been  observed  concerning  these  last, 
particularly  the  deer,  the  ox,  and  the  buffalo;  of  all  which,  fossil 
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remains  are  frequently  discovered.  It  is  remarked,  howerer,  that 
this  numeroQs  family  presents  peculiar  difficulties,  when  its  remaini 
are  fbund  in  a  fossil  state.  For,  though  the  order  of  ruminating 
animals  is  distinguished,  by  strong  and  well-marked  characters, 
from  every  other  order,  the  genera  and  species  are  not  easily  dis- 
tinguished  from  one  another.  This  is  so  much  the  case,  that  na- 
turalists, for  making  out  these  distinctions,  have  been  obliged  to 
have  recourse  to  thie  horns,  which  being  entirely  exterior,  and  vary- 
ing in  the  same  species,  both  in  form  and  in  size,  according  to  the 
sex,  the  age,  and  the  climate,  cannot  fail  to  be  subject  to  consider- 
able uncertainty.  The  conclusions,  therefore,  concerning  the  iden- 
tity or  the  diversity  of  the  genera  and  species  of  such  animals,  can 
hardly  be  drawn  with  the  same  confidence  as  in  the  preceding  in* 
stances.  Admitting  this  to  be  true,  and  looking  rather  to  what  is 
probable,  than  to  what  is  certain,  our  author  concludes,  from  a 
very  careful  examination,  that  the  remains  of  ruminating  quadrupeds, 
whether  found  in  the  loose  earth,  or  in  the  fissures  of  rocks  com- 
bined with  stalactitical  concretions,  do  not  differ  essentially  from  the 
bones  of  animalt  now  living,  and  inhabiting  the  same  countries 
where  these  remains  are  found.  To  this  rule,  some  animals  of  the 
deer  kind,  and  especially  the  fossil  elk  of  Ireland,  form  the  only 
exceptions  that  are  known.  This  Is  the  more  remarkable,  as  the 
bones  of  these  animals  are  found  along  with  those  of  the  elephant 
and  the  other  Pachydermata.  In  the  bones  of  the  horse,  as  well 
as  in  those  of  the  ruminating  animals,  an  accurate  resembhmoe  be- 
tween the  fossil  and  the  living  species  is  observed. 

The  fossil  elk  of  Ireland  is  the  most  celebrated  of  the  ruminating 
animals  found  in  a  fossil  state,  and  is  that  which  naturalists  are  the 
most  unanimous  in  considering  as  an  unknown  species.  The  horns 
of  this  animal  are  found  in  Ireland,  not,  properly  speaking,  in  the 
bogs,  but  in  the  gravel  or  allQvial  earth,  which  usually  forms  the 
base  on  which  the  peat-moss  rests.  The  horns  are  of  an  extraordi- 
nary' size ;  and  Cuvier  has  shown,  that  they  are  neither  those  of  the 
elk  nor  the  rein-deer.  The  horns  of  tlie  largest  elks,  now  living, 
are  not  above  half  the  size  of  the  fossil  horns  of  Ireland.  The  re- 
sults, deduced  from  a  long  and  accurate  comparison,  are,  that  the 
Irish  elk,  the  deer  of  Scania,  and  the-  great  btifialo  of  Siberia,  are 
unknown  animals ;  but  that  the  other  fossil  bones  of  this  order,  are 
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aDdistitigalshable  from  those  of  the  common  deer,  the  roe,  the  um^ 
the  ox,  the  buflfklo,  &c. 

The  difficulty  of  accounting  for  the  loss  of  the  species  helonging 
to  one  family,  and  the  preservation  of  those  belonging  to  another, 
are  nearly  alike ;  and  we  cannot  hope  to  understand  the  one,  with* 
out  having  an  explanation  of  the  other.  Further  examination  may 
throw  mope  light  on  a  subject,  where,  though  much  has  lately  been 
discovered,  a  great  deal  no  doubt  remains  to  be  known. 
'  We  have  thus  ofiered  an  abstract  of  what  we  conceive  to  be  among 
the  most 'Curious  and  valuable  documents  concerning  the  antient  in- 
habitants of  our  globe.  It  is  curious  to  remark,  that  the  principal  loss 
which  the  lapse  of  tim^  has  produced,  so  far  as  we  ar^  acquainted 
with  the  history  of  anknals,  has  faUen  upon  one  particular  order* 
There  are  six  genera  of  Paohydermau  now  existing ;  namely,  the 
elephant,  the  upir,  the  hog,  the  hippopotamus,  the  daman,  and 
the  rhinoceros ;  and  there  are  three  genera,  the  palasoUi^rium,  anO^ 
plothenum>  and  mastodonton,  which  are  lost,  besides  many  species. 
The  opinion  entertained  by  Cuvier  concerning  the  extinction  of 
these  animals,  such  of  them  at  least  as  are  found  in  the  soil  or  the 
alluvial  earth,  is,  that  it  has  been  produced  by  water,  or  by  some 
sudden  inundation  that  overwhelmed  the  land  to  a  sudden  height. 
There  is,  indeed,  no  appearance  of  the  boiies  having  been  carried 
or  transported  by  water ;  and  there  is  no  reason  to  suspect  that  the 
catastrophe  arose  fh»m  a  wave  or  current  havii^g  such  force  as  to 
earry  every  thing  ak>ng  with  it  If  a  deluge  were  the  cause,  it  must 
have  been  a  simple  submersion  of  the  land  under  the  water,  with* 
out  any  thing  like  that  sudden  violence  which  some  geologists  have 
imagined.  Whether  this  submersion  arose  from  the  rising  op  of  the 
water^  «r  the  sinking  down  of  the  land,  is  not  likely  to  be  ascertained 
from  the  pbisnom^na  of  the  animal  kingdom ;  and  on  this  subject,  the 
ftcts»  and  perhaps,  still  more  the  theories  of  geotogists,  will  incline 
them  to  form  different  opinions.  Some  perhaps  may  think,  that  a 
sudden^  catastrophe  is  not  a  supposition  necessary  for  the  explana-* 
tion  of  these  (appearances.  The  fossil  remains  in  some  countries, 
particularly  in  S^>eria,  where  they  se^m  to  form  the  ground-work 
of  entine  idands,  are  too  great  to  owe  their  origin  to  the  animUa 
emting,  at  any  one  instant,  on  the  surface  cf  the  globe.  The  ac^ 
comulakion  of  ages :  the  collecting  together  of  the  remains  which  a 
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kmg  series  of  yetn  had  constgDed  to  the  earth,  could  alone  enable 
tile  Lena,  or  the  Indegirika  to  construct  those  sepulchral  monuments 
which  are  described  above»  The  common  course  of  nature,  there^ 
fore,  may  be  sufficient  to  explain  the. existence  of  these  animal  re* 
mains :  and  the  entire  loss  of  certain  species  may  perhaps  have 
arisen  from  the  extension  and  sererity  of  man's  dominion  over  the 
earth.  The  presenration.of  the  ruminant,  and  the  extinctipn  of  so 
many  of  the  pachydermous  animak,  may  also,  in  some  measurey  be 
explained  by  the  greater  numbeirs  of  the,  former,  t^ieir  wider  dif* 
fbsion,  and  their  greater  activity.  This  mgch  at  least  may  he  con* 
sidered  as  certain,  that  the  eiqplanation  of  these  fossil  bodies  is  to 
be  derived,  either  from  a  submersion  of  the  continents  under 
water,  quietly  and  without  agitation,  or  from  the  accidents  which 
occur  in  the  ordinary  course  of  nature.  All  other  hypotheses  seem 
to  be  excluded ;  and  this  exclusion  is  no  inconsiderable  step  towards 
the  final  solution  of  the  problem* 

[Edin.  Rev. — Mhnoire  tttr  Us  Bleplians  Vivant  et  FomU$^ 
Mem,  swr  le  Grand  MastodoMe,  ifc.  RisunU  ginh-al  di 
VHiiioire  des  Ossemens  Fossils,  ifc] 


5.  Petrifactions  of  the  Suburbs  of  Parvi. 

Trx  Metropolis  of  France  is  situated  in  the  midst  of  a  coMntry, 
which,  for  one  of  horizontal  or  secondary  stratifipatioo^  is  among 
the  most  remarkable  that  hss  ever  been  described.  Great  bodies 
of  rock,  containing  thousands  of  marine  e^via,  altemf^te  regularly 
with  other  rocks,  in  which  the  shells  .of  fresh-water  fish  lie  similarly 
imbedded.  The  bones  of  land  animals,  of  which  not  only  the 
species,  but  even  the  genera  are  unknown,  occupy  entire  districts  ; 
and  other  bones,  belonging  to  animals  of  vast  sixe,  and  to  which 
we  find  none  analogous,  except  in  very  distant  countries,  arc  scat- 
tered through  the  beds  nearer  to  the  surface.  The  characters  also 
of  a  great  torrent  from  the  south-east,  are  impressed  on  the  forpis 
of  the  hills,  and  the  direction  of  the  principal  ridges.  All  those 
circumstances  unite  in  forming  a  country  well  calcubt^  to  instruct 
us  concerning  the  latter  revolutions  of  the  earth's  surftioe. 

Two  very  eminent  naturalists,  Cuvier  and  Brongniart^  the.  om 
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known  by  his  valuable  productions  in  various  departments  of  pfay 
sical  science,  and  the  other  by  bis  excellent  system  of  MineraJogy^ 
have  undertaken  the  survey  of  this  tract,  and  have  given  an  account 
of  their  observations  in  an  interesting  work,  of  which  we  shall  lay 
before  our  readers  the  following  abstract 

The  boundaries  of  the  territory  which  is  here  called  the  country 
round  Paris,  are  not  fixed  by  arbitrary  rules,  but  by  lines  which 
Nature  herself  has  traced  out  on  the  surface  of  the  earth.  i 

The  valley  of  the  Seine  is  separated,  for  a  considerable  distance 
from  that  of  the  Loire,  by  an  elevated  ground  of  great  esctent, 
usually  known  by  the  name  of  Beauce,  which  stretches  from  north- 
west  to  soutb*east  for  more  than  forty  leagues :  and  from. the  line 
of  partition  of  this  tract,  the  rivers  descend  on  the  north  to  the 
Seine,  and  on  the  south  to  the  Loire.  The  surface  of  this  ridge  i» 
formed  of  sand,  which  covers  all  the  beds  of  which  tbe  interior 
consists.  From  tbe  two  extremities  of  it,  or  from  about  the 
l^auldre  on  the  west,  and  Nemours  on  the  east,  run  off  two  por- 
tions of  a  chalk  country,  which  extend  to  a  great  distance  in  all 
directions,  forming  the  whole  of  Upper  Normandy,  Picardy,  and 
Champagne.  The  inner  boundary  of  this  great  belt  passes  through 
Montereau,  Sezanne,  Epernay,  on  the  east ;  and  on  tbe  west  through 
Montfort,  Mantes,  Gisors  and  Chaumons,  to  Compi^gne;  and 
forms,  with  the  sandy  ridge  just  described,  the  natural  boundary  of 
the  district  to  which  the  following  observations  extend. 

The  whole  of  the  tract  comprehended  within  the  limits  now  de- 
scribed, consists  of  regular  beds  of  rock  or  of  earth,  succeeding  one 
another  every  where  in  the  same  order,  from  the  chalk,  which  is 
the  lowest,  to  tbe  sand,  which  is  the  uppermost  of  all.  Those  sue** 
cessive  formations  convey  the  idea  of  so  many  deposits  made  in  the 
bottom  of  a  great  gulph,  the  sides  of  which  were  originally  of 
chalk*.   ' 

The  lowest  rock,  or  that  which  is  inferior  to  all  the  rest,  is  the. 
chalk ;  and  above  this  are  ten  others  in  the  order  here  exhibited. 

1.  Formation  of  chalk. 

8.        —        of  plastic  clay. 

5.        —         of  coarse  limestone. 

•  This  is  eertaioly  iDtccimite;  the  chalk  itself  b  one  of  the  deposites^  and 
Isoily  the  fiist  or  oldest  of  the  series. 
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4.  Formation  of  tiltcious  limeitone. 

5.  —  gypsum,  containing  bones  and  fresh-water  pro- 

dactions. 

6.  —  marl  of  marine  origin. 

7.  —  sandstone  without  shells. 

8.  —  grit,  or  sandstone  of  marine  origin. 

9.  '      —  buhr,  or  milstone  formation  without  shelb. 

10.  —  marl  and  buhr  stratum,  containing  fresh  water 

shells. 

11.  —  travelled  earth,  containing  rounded  pebbles,  pud- 

ding stones,  argillaceous  marl,  and  peat- moss. 

On  this  enumeration,  the  authors  of  the  essay  remark,  that  they 
have  used  the  term  formation,  adopted  by  the  school  of  Freyberg, 
to  denote  a  collection  of  beds  of  the  same  or  of  different  nature, 
but  all  formed  at  the  same  period.  "  The  greatest  part  of  these 
''  formations  are  unknown  to  the  geologists  of  the  celebrated  school 
''just  mentioned,  at  least  we  have  not  been  able  to  recognise  any  of 
''  them  in  the  works  which  they  have  published,  and  which  we  have 
"  had  occasion  to  consult.  Nevertheless,  as  it  is  very  possible  that 
"  those  different  formations  exist  in  other  places,  it  appeared  to  us 
"  of  consequence  to  give  them  such  precise  denominations,  as  may 
*^  furnish  geologists  with  the  means  of  recognising  them  elsewhere.'^ 

The  essay  goes  on  to  describe  the  chalk  formation. — It  consists 
of  horizontal  courses,  often  indistinctly  marked,  and  never  subdi- 
vided into  thin  layers.  It  contains  flints  unconnected  with  one  an- 
other, but  disposed  in  beds,  and  adhering  to  the  chalk.  It  is 
known,  however,  that  in  a  great  part  of  Champagne  the  chalk  con- 
tains no  flints. 

This  formation  is  particularly  characterized  by  the  fossils  or 
organic  remains  which  it  contains,  different  not  only  in  the  species, 
but  often  in  the  genus,  from  those  found  in  the  limestone  above. 

Though  the  authors  of  the  essay  remark,  that  all  the  fossils  in 
the  chalk  have  not  yet  been  enumerated  and  described,  they  give  us 
the  names  of  32  species,  not  one  of  which  is  to  be  found  in  the 
limestone* ;  the  most  remarkable  of  these,  and  one  which  they 

*  It  b  remarkable  that  the  characters  of  the  ciialkaboat  Parb  leem  to  agrea 
perfectly  with  those  of  the  nioimtaiiis  of  St  Peter  at  Maestricht.  The  Sam* 
kind  of  Belemnite  b  foond  on  both. 
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consider  as  peculiarly  characteristic  of  the  chalk  formation^  Is  the 
Belemnite. 

In  all  the  chalk  about  Paris,  a  skilful  naturalist  quoted  in  the 
essay,  M.  de  France/  observes,  that  no  univalve  with  a  simple  and 
regular  spiral,  such  as  the  Cerite,  &c.  has  ever  been  found ;  and 
this  is  the  more  remarkable,  as  such  shells  are  discovered  in 
abundance,  a  few  yards  higher  up,  in  the  coarse  limestone  of  the 
third  formation.  It  is  certain,  however,  that  this  rule  does  not 
hold  with  respect  to  the  chalk  of  other  countries. 

2.  Almost  the  whole  surface  of  the  chalk  is  covered  with  a  l^ 
of  plastic  clay,  unctuous  and  tenacious,  very,  refractory,  and  CAn<» 
taining  some  silicious  but  no  calcareous  matter.  It  varies  jn  its 
colour,  and  in  many  of  its  properties,  as  it  also  does  in  its  thickness^ 
which  in  some  places  is  seventeen  yards,  and  in  othei3  not  niore 
than  two  or  three  inches.  If  there  are  any  organic  remains  in  this 
clay,  they  are  extremely  rare,-^and  in  the  few  cases  where  they 
have  been  found,  seem  to  have  been  introduced  by  accident. 

9k  The  coarse  limestone  comes  next. — It  does  not,  however,  al- 
ways cover  the  clay  immediately,  but  is  of^en  separated  from.it  by 
a  bed  of  sand  more  or  less  thick ;  and  it  is  doubtful  whether  this 
sand  is  to  be  considered  as  belonging  to  the  clay  or  the  limestone 
formation.  The  latter  is  composed  of  alternate  layers  of  Coarse 
limestone,  argillaceous  marl;  clay  in  thin  beds,  and  lastly  calca- 
reous marl ;  and  these  always  occur  in  the  same  order.  Some  of 
them  are  occasionally  wanting";  but  that  which  is  inferior  in  one 
district  never  becomes  higher  in  another.  This  constancy  of  their 
order  has  been  observed  in  places  twelve  myriameters,  (about  74 
English  miles,)  distant  from  one  another.  The  means  of  ascertain- 
ing this  curious  and  important  fact,  was  afibrded  by  the  fossils  con- 
tained in  the  different  beds,  those  belonging  to  each  being  suffici- 
ently characterised  to  ascertain  the  identity  of  the  stratum  in  which 
they  were  included. 

Fifty  of  the  most  remarkable  of  the  fossils  found  in  these  beds, 
are  enumerated  and  named  in  the  essay  :  This,  however,  is  only  a 
small  part  of  the  whole  ;  upwards  of  600  species  having  been  col- 
lected and  described  by  the  two  able  naturalists,  M  M.  de  France, 
and  de  la  Mark. 

4.  The  fourth  formation  is  a  silicious  limestone,  not  lying  above 
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the  fiHtDer,  nor  below  it ;  but  in  a  situfttton,  geobgicslly  speaking, 
level  with  it,  or  «ide  by  tide,  and  immediately  above  the  plastic 
clay.  It  is  formed  of  distinct  courses  of  a  calcareous  stone,  pene- 
trated with  sikx  in  all  directions.  It  is  often  cavernous ;  and  it 
seems  that  the  silex,  in  penetrating  into  the  cavities,  has  covered 
their  sides,  in  some  instances,  with  mammiHated  stalactites  variously 
coloured,  and  in  others  with  short  quartz  chrystals,  very  pure  and 
transparent.  This  formation  has  never  been  observed  till  now, 
though  it  exists  over  so  considerable  an  extent  of  country.  It  has 
this  distinctive  character,  that  it  contains  no  organic  remains  of  an^ 
kind,  either  belonging  to  salt  or  fresh  water. 

In  this  formation  is  found  one  species  of  the  rock  called  a  buhr, 
i»ed  for  millstones,  which  seems  to  be  the  silicious  skeleton  of  a 
limestone.  The  silex  having  been  deprived  of  the  calcareous  part, 
by  the  operation  of  some  unknown  cause,  remains  now  a  porous 
mass,  very  hard,  and  containing  in  its  cavities  an  argillaceons  marl, 
which  has  no  traces  of  stratification.  These  millstones,  however, 
must  not  be  confounded  with  those  which  will  be  described  after* 
wards,  in  the  8th  article  of  this  enumeration.  The  country  about 
Fontainbleau  belongs  to  this  speciei  of  limestone. 

5>  Sc  6.  The  formations  of  gypsum  and  marl  come  next  in  order. 

The  gypsum  lies  immediately  oi[i  the  limestone  described  abbve. 
The  formation  is  not,  however,  entirely  gypseous,  but  consists  of 
aUemate  beds  of  that  substance^  and  of  argillaceous  and  calcareous 
marls.  These  beds  observe  the  same  order  of  superposition  as  far 
as  they  have  been  examined.  In  the  beds  of  this  formation,  are 
constantly  foimd  the  skeletons  and  scattered  bones  of  birds  and  of 
unknown  quadmped^  as  also,  though  but  rarely,  shetts  belonging 
40  fresh-water  fidi ;  so  that  it  would  aj^ar  that  the  gypsum  of 
Montmartre,  and  of  the  other  plaster  quarries  about  Paris,  has  been 
deposited  and  chrystalized  in  fresh*  water  lakes. 

In  the  higher  gypseous  beds  are  also  contained  the  skeletons  of 
the  great  animals,  which  Cuvier  has  described  with  so  much  indus* 
try  and  skill.  These  consist  of  five  different  species  of  the  Pala^• 
Qlberium,  as  many  of  the  Anoplotherinm>  a  Pachyderm  of  the  hog 
kind,  the  Canis  Parisiensts,  the  Didelphis  Parisiensis,  or  the  Parisian 
Opossum, — besides  three  or  four  unknown  species  of  birds,  a  tor- 
tpise,  a  crocodile,  and  some  fishes.  The  upper  strata  of  marl 
contain  remains  of  the  palm  tree  and  of  firiiel,  together  with 

VOL.   ^1.  F 
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shelU  belonging  to  fresh  water.  A  great  number  of  other  fossil  re- 
mains are  found  in  marly  strata  of  marine  formation,  that  lie  above 
those  just  mentioned.     These  amount  in  all  to  twenty-six  species. 

A  formation  thus  curious  and  enigmatical  is  conceived  by  some 
writers,  and  particularly  a  writer  in  the  Edinburgh  Review,  in  hi* 
account  of  M.  Cuvier's  description,  to  amount  to  a  confirmation  that* 
the  gypseous  strata  in  the  neighbourhood  of  Paris,  cannot  be  referred 
to  any  of  the  formations  described  by  Werner.  The  reasons  assigned 
are,  that  this  gypsum  covers  the  shell iirocstooe,  instead  of  being 
covered  by  it ;  that  it  is  not  fibrous ;  and  that  it  does  not  alternate 
with  the  coarse  sandstone,  as  the  second  gypseous  formation  of 
Werner  Is  supposed  to  do.  This  opinion,  however,  has  been  since 
successfully  combated  by  Professor  Jamesoi|,  and  the  system  of 
Werner  made  to  coincide  with  the  appearance. 

7.  The  seventh  formation  consists  of  sand  and  sandstone,  with- 
out shells.  This  sandstone  is  often  found  extremely  pure,  and  fur- 
nishes a  silicious  sand  that  is  useful  in  the  arts :  in  other  places  it 
contains  a  mixture  of  clay,  and  is  coloured  by  oxids  of  iron. 

8.  The  eighth  formation  is  of  sandstone,  and  is. distinguished  by 
containing  marine  objecU,  of  which  sixteen  are  enumerated  by  M. 
Cuvier,  from  Montroartre,  Romainville,  &c.  There  are  therefore 
in  the  neighboiirhood  of  Paris,  three  different  formations  of  sand- 
stone. 

When  we  look  jback  on  the  series  of  beds  which  have  been  enu- 
meraled,  the  idea  of  a  sea,  which  has  deposited  at  its  bottom  ao 
immense  mass  of  chalk,  and  of  marine  objecU  of  different  species, 
forces  itself  on  the  imagination.  The  precipitate  of  chalk,  and  of 
the  remains  which  accompany  it,  ceases  all  at  once  ;  the  beds  w*icli 
succeed  are  of  a  nature  entirely  different,  andccfnsist  of  a  deposition 
of  clay  and  sand.  Another  sea,  or  the  same,  furnished  with  new 
inhabitants,  now  exhibits  a  prodigious  quantity  of  tesUccous  moU 
lusci,  alU^ether  different  frotn  those  of  the  chrfk,  and  forms  at  its 
bottom  vast  beds,  composed  in  great  part  of  these  tesUceous  re- 
mains. 

By  degrees,  the  quantity  of  those  shells  diminishes,  and  at  length 
ceases  <inUrcly  j  the  sea  has  retired,  and  the  earth  is  covered  with 
fresh  water.  Alternate  beds  of  gypsum  and  marl  are  now  formed, 
invidviug  the  shells  of  the  fish  which  inhabited  these  lakes.'and  the 
bones  of  tlie  quadruped*  which  lived  upon  their  banks. 
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Nezty  the  fresh  water  disappears;  the  sea  returns,  and  brings 
with  it  certain  species  of  bivaWe  und  turbinated  shells,  which  after- 
wards cease,  »nd  are  replaced  by  oyster  shells.  An  interval  of 
time  then  took  place,  during  which  nothing  but  sand  was  deposited : 
either,  therefore,  no  organized  bodies  were  contained  in  that  sea, 
or  their  remains  are  entirely  destroyed. 

At  last,  the  sea  retires  a  second  time;  lakes  and  marshes  of  fresli 
water  succeed^  and  cover  with  the  remains  of  their  inhabitants  the 
summits  of  the  hills,  and  the  surfaces  of  the  plains  between  them. 
Such  is  the  series  of  vicissitudes  which,  in  the  strata  here  described, 
has  left  so  many  unequivocal  monuments  of  its  existence ! 

9*  A  millstone  formation  frithout  shells,  llib  rock  is  a  silex, 
filled  with  a  multitude  of  irregular  cavities,  traversed  by  silicious 
threads,  disposed  like  the  reticulated  structure  of  a  bone,  and  co- 
vered with  a  coat  of  red  ochre.  These  cavities  are  often  filled 
with  argillaceous  marl,  or  argillaceous  sand ;  they  never  communis 
cate  with  one  another ;  are  never  lined  with  mammiUated  silicious 
incrustations,  like  chalcedony,  nor  with  crystals  of  quartz.  These 
last  characters,  independently  of  its  position,  are  sufficient  to  dis- 
tinguish it  from  the  millstone  beds,  derived  from  the^silicious  lime* 
stone  already  mentioned. 

Another  geological  character  of  this  rock  is,  the  entire  absence  of 
all  organized  remains,  animal  or  vegetable,  belonging  either  to 
fresh  or  salt  water.  Chemical  analysis  shows  it  to  be  composed  al- 
most entirely  of  silex. 

We  are  glad  to  present  our  readers  with  so  distinct  an  account  pf 
tlie  geological  characters  of  a  stone,  so  valuable  in  the  arts,  and 
formerly  so  much  used  in  England,  as  the  millstone,  or  buhr  of 
Paris. 

10.  A  second  frefh  water  formation.  This  is  composed  of  two 
sorts  of  stone,  the  one  silicious,  and  the  other  calcareous ;  which 
are  sometimes  found  separate,  at  other  times  mixed,  and  as  if 
kneaded  together. 

Whether  the  formation  we  now  speak  of  is  marly  or  compact,  it 
often  contains  irregular  cybndric  cavities  nearly  parallel,  though 
crooked.  These  resemble  exactly  the  cavities  that  might  be  left  in 
a  mass  of  thick  mud,  by  bubbles  of  gas  rising  firom  the  bottom  to 
Ibe  surface.    The  greater  piurt  of  the  shdls  found  in  this  stratum, 
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have  been  {iarticaforly  deseribod  by  Brongriildl,  in  the  l^th  volume 
of  the  Annates  of  the  Mtiseooi.  Thiey  beloilg  all  to  rivers  or  lakes ; 
shch  as  the  Petamides  Lamariiii,  PlilOoi^blB  of  various  kinds,  Litn- 
deus.  Helix,  Ike.;  together  with  matiy  8t>ecid[ien8  of  silicious  wood^ 
of  reeds,  seeds,  &c.  amounting  in  di  to  twenty  different  speeies. 

11.  The  llth  formation  conslUs  of  unconsolidated  earth,  Vi2. 
sand,  marl  and  clay,  mrx^d  with  coaly  Matter.  It  cotitains  also 
gravel :  but  the  objects  which  paHkularly  characterize  it,  are  the 
remains  of  large  organised  bodies  such  as  trunks  of  trees,  bones  of 
elephants,  dxen,  rein-deer,  and  other  large  mammalia. 

It  is  probably  to  the  existence  of  these  organized  bodies,  not  yet 
entirely  diecbmpoted;  that  wfe  must  attribute  the  dangerous,  and 
often  pestilential  emanations  disengaged' from  this  earth,  when  re- 
moved for  the  first  time,  afler  liie  fong  series  of  ages  which  have 
elapsed  since  ito  deposition.  JPor  tt  is  with  this  formation,  whidi 
appears  so  modem*  as  with  all  that  are  before  examined.  Though 
very  recent^  in  comparison  of  the  oihl^rs,  it  is  yet  anterior  to  all  his* 
torioaf  record  ;  and  we  may  gather  from  it,  that  the  earth,  or  ruin 
of  the  ancient  world,  did  very  little  resemble  that  of  the  present ; 
since  the  remains  of  plants  andanfmals  found  in  it  are  entirely  dif-  ' 
feretit,  not  only  from  those  of  the  countries  where  it  is  found,  but 
from  all  tbat  are  known  at  pi^esent  to  exist. 

We  have  now  given  an  abrideettient  of  the  first  part  of  this  valu- 
able and  interesting  memoir.  The  second  part  consists  of  a  minute, 
geographical  detail  of  the  places  and  circumstances,  in  Which  the 
phenomena  above  dcfscribedbave  been  particularly  observed :  into 
which  it  is  not  possible,  in  an  abstract  such  as  this,  to  enter  with 
any  great  effect:  We  shall,  however^  endeavour  to  give  a  general  idea 
of  the  sections,  and  the  mineralogical  chart  with  which  the  essay  is 
illustrated^ 

The  vertical  sections  of  a  country,  horizontally^  stratified,  convey 
much  more  infbrmation  Concehiiiig  its  structure,  than  the  horizontal 
section,  or  the  map  of  the  mere  surface.  The  reason  is  Obvious. 
A  verti<:al  section  is  transverse  to  the  strata,  and  gtves  a  view  of 
their  order  of  "siiccession,  tbtir  thickness,  their  depth  tiildef  the 
surface,  &c.  ^  horizontal  plan  tells  only  what  particular  bed  hap« 
p^ns  to  be  at  the  surSice,  at  a  pMicular  place,  abircumstatide  that 
may  depend'  on  accidental  or  fbreign  causes,  that  have  deti^rmin^d 
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the  waste  or  decomposition  of  the  rock  to  1^  greater  at  one  place 
thao  flDother.  Hfcnce  tbe  gr^at  ralue  (fi  the  vertical  sections  of  ^ 
country  horizontally  stratified,  h  matter  of  wbricb  tbe  geplogista  em- 
ployed in  the  coostructipn  of  npinerafegical  mapi  do  npt  seem  alr 
.  ways  to  have  b^ei>  sufficieotly  aware.  A|.  M.  Civier  an4  Bropgr»iar|, 
h^ve«  however,  been  aware  of  it,  and  have  aocoippi^nied  th^r  survey 
with  elevep  vertic^  a<^ions  of  the  county  round  Paris^  9»  vvell  i|^ 
a  mineralogical  map,  in  which  the  formations,  ^hat  are  at  tlie  $ur« 
face  are  distinguished  by  di^rent  colours*  On  this  map,  they 
have, also  laid  down  the  lines  in  which  their  sections  are  made.  It 
will  be  readily  imderstoad,  that  in  forminjg  a  section  of  this  nature, 
information  canpot  be  obtained^  except  i^t  points  considerably  dis- 
tant from  one  another,  at  those,  viz.  where  natural  operations  may 
have  laid  bare  the  strata^  ^  where  art  m^y  have  dope  the  samCt  by 
sinking  min^s,  working  qua^rries,  digging  wells,  fee. ;  or  where  the 
mineralogist,  in  pursuit  of  knowledge,  may  have  bored,  or  cut  into 
the  interior  of  the  es^rth.  The  constitution  of  the  interior,  at  thete 
different  points,  is  all  that  actual  observation  can  ascertain :  the 
geologift  mpst  611  up  the  interval^  between,  as  th^*  a«tronoimer  does 
tbe  intervals  of  his  observations,  by  attending  to  the  law  w)ii^h  the 
things  actually  deserved,  when  compared  with  one  another,  appear 
to  obey.  The  greater  the  number  of  t^e  pbservatioqs  actually 
mfidfy  apd  the  greater  the  consistency  of  the  results,  the  greater  is 
the  evidence  th^t  the  things  wbjc)i  remain  concealed,  resemble 
t)iose  which  have  been  actuislly  discovered.  The  sections  we  refer  to 
are  estimable  on  hoth  these  accounts;  for  the  points  of  espamination 
are  numerops^  and  the  conclfisions  to  which  they  l^ad»  have  a  rf  • 
markable  conformity  with  pn^^  another.  Qne  of  the  sections  if  an 
ideal  one,  containing  as  it  were  the  meai^  lesplt  of  a^l  tl^e  rest ;  and 
it  will  sisrve  therefopre  better  than  any  o^her,  to  give  our  readers  a 
general  potion  of  the  relative  thickness  of  the  ftjcata,  as  well  as  pf 
their  position. 

The  level  from  which  the  l^ights  ^re  reckoned,  is  that  of  tl|a 
3eiue,  at  the  Pont  de  la  Toornelle.  We  shall  give*  the  qneaspres  in 
metres,  observing  that  where  great  accuracy  is  ppt  required,  tb^y 
may  be  reduced  to  yards,  by  considering  that  a  metre  is  to  a  y^rfi, 
as  13  to  13  nearly^.    The  upper  surface  of  t^e  chalk  is  represented 

*  The  ratio  of  131  to  X^O  is  mors  exact. 
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S8  undulating,  but  as  having  its  average  height  very  little  below  the 
level  just  mentioned.  The  isection  below  this  level  is  wholly  on 
the  chalk,  and  extends  to  the  depth  of  34  metres.  The  plastic  clay 
-covers  the  chalk  to  the  height  of  13  metres;  t^e  coarse  limestone 
with  shells,  and  the  collateral  sHicious  limestone  without  shiells,  are  of 
the  thickness  of  34  metres.  The  whole  of  the  fresh  water  formation 
above  this,  occupies  a  space  of  43  metres.  The  beds  of  this  forma- 
tion, containing  the  sandstone  without  shells,  and  some  other  thin 
beds^  occupy  altogether  42,  the  millstone  formation  12,  and  the 
uppermost  fresh -water  formation  1 1,  making  in  all  about  180  metres, 
(196  yards)  from  the  lowest  point  of  the  chalk.  What  is  called  the 
hmen  d^atterriuement,  or  the  earth  that  covers  the  surface,  is  not  in> 
eluded  in  the  section. 

The  first  of  the  real  sections  is  one  carried  from  Notre  Dame  to 
Lonjumeau,  south  from  Paris,  and  a  few  degrees  to  the  west,  the 
distance  being  a  little  more  than  18  kilometres,  somewhat  more  than 
11  English  miles.  The  strata  above  enumerated  are  seen  in  this 
section  on  levels,  considerably  different  from  those  in  the  ideal  sec- 
tion, but  having  nearly  the  same  relation  to  one  another.  The  sec« 
tion  through  Lonjumeau  passes  also  through  the  observatory,  and 
shows  the  depth  of  the  caves  that  belong  to  it.  The  height  of  the 
floor  of  the  observatory  is  about  66  metres  above  the  level  of  the 
8eine,  at  the  bridge  above  mentioned ;  and  the  caves,  to  which  you 
descend  by  a  perpendicular  shaft,  are  60  metres  under  the  surface. 
These  caves  are  in  the  coarse  shell  limestone,  which  is  the  third  of 
the  preceding  formations.  The  highest  grotmd  in  this  first  section 
is  the  Plateau  de  Verriere,  where  the  uppermost  fresh-water  forma- 
tion is  found  covered  with  sand,  at  the  height  of  115  metres,  or  194 
yards,  above  the  level  of  the  Seine. 

The  second  vertical  section  extends  from  Paris,  north-west  to 
Montmorency,  a  disUnce  of  about  21  kilometres,  or  13  English 
miles,  and  contains  several  very  satisfactory  exhibitions  of  the  dif- 
ferent formations,  though  not  so  complete  as  the  preceding,  as  it 
docs  not  go  below  the  level  of  the  river,  and  consequently  does  not 
extend  into  the  chalL  We  shall  not  attempt  any  enumeration  of 
the  rest. 

Any  idea  that  we  can  convey,  in  words,  of  the  horizontal  plan, 
or  mineralogical  chart,  is  still  more  imperfect  than  of  the  vertical 
sections.  This  plan  expresses,  by  means  of  colours,  the  different  for- 
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nations  tbatcoinpo«e  the  ftuperficies  io  all  the  tract  to  which  the  map 
extends^  that  h,  for  a  space  of  14  myriametres,  or  87  miles  in  length 
from  east  to  west,  by  13  myriaraetresy  or  74  miles  in  breadth  from 
north  to  south,  a  superficies  of  more  than  6400  square  miles. 

To  the  eastward  of  Paris,  in  the  space  between  the  Seine  and  the 
Marne,  and  for  a  considerable  way  to  the  south  of  the  former,  to- 
wards Fontainbleau,  &c.  the  silicious  limestone  of  the  fourth  forma- 
tion prevails  very  generally,  and  occupies  a  circular  space  between 
SO  and  36  English  miles  in  diameter*.  This  extensive  tract  is 
bounded  to  the  east  and  north-east,  by  the  plastic  clay,  or  second 
formation,  which  extends  in  those  directions  beyond  the  limits  of 
the  map. 

Immediately  round  Paris,  on  the  north  of  the  Seine,  the  forma- 
tion,  at  the  surface,  is  that  from  the  fresh  water  above  described. 
This  extends  to  the  distance  of  three  and  a  half  myriameters,  oc- 
cupying nearly  the  whole  of  the  space  between  the  Marne  and  the 
Oise,  and  bounded  both  on  the  north-east,  north-west,  and  south-  . 
west,  by  two  very  extensive  districts  of  the  shell  limestone  of  the 
third  formation.  A  litUe  farther  to  the  north,  on  both  sides  of  the 
Oise,  the  chalk  reaches  the  surface  for  a  considerable  extent ;  but 
still  farther  to  the  north,  is  succeeded  by  the  plastic  clay.  A  great 
tract  of  country  on  the  south-west  of  Paris,  about  Epernon,  Dour- 
dan,  and  Estamps,  consists  of  the  millstone  or  buhr  formation.  If 
to  these  we  add  a  considerable  tract  of  gypsum  round  Versailles, 
and  another  of  the  same  substance,  having  Lonjumeau  bearly  in  its 
centre,  we  shall  have  a  tolerably  exact  notion  of  the  extent  and 
bearing  of  the  principal  tracts,  in  which  these  different  formations 
are  exhibited  at  the  surface. 

One  of  the  circumstances  which  must  strike  every  one  in  con- 
aider  ing  the  facts  above  described,  is  the  alternation  of  salt  and 
fresh-water  productions,  which  seems  so  little  to  agree  with  any 
thing  that  theory  can  suggest  The  successive  changes  of  level  that 
must  thus  have  taken  place,  are  very  hard  to  be  understood ;  and, 
whether  they  are  to  be  ascribed  to  the  alternate  rising  and  falling 
of  the  land,  or  to  the  alternate  falling  or  rising  of  the  sea,  are  dis- 
cussions which  must  be  left  to  future  enquiry.    The  Parisian  strata 

*  All  (be  measores  not  expressed  in  French  names  are  imdersiood  to  bt 
EDgli<h. 
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contain,  howeTer,  undeniable  |Mrooft»  and  die  only  proof  that  has  yet 
appeared,  that  the  relative  level  of  the  sea  nni  land  has  been  more 
than  once  changed,  even  in  the  later  geological  periods,  in  opposite 
directions ;  in  a  word,  that  there  is  a  vibration  backward  and  for- 
ward, in  what  seems  to  us  of  ail  things  the  most  stedfost,  arising  from 
cau^  about  which  we  can  form  only  imperfect  conjectures. 

The  existence  of  species,  and  even  genera,  of  animals,  in  the  very 
remote  ages  of  the  world,  that  are  now  unknown,  has  already  been 
inferred  from  the  examination  of  the  bones  contained  in  these  strata ; 
and  we  are  glad  to  present  our  readers  with  so  much  accurate  in- 
formation concerning  the  substances  in  which  those  bones  are 
found.  It  is  not  a  little  curious  to  consider,  that  since  these  ani- 
mals existed,  the  land  on  which  they  dwelt  has  been  again  immersed 
under  the  waters  of  the  ocean,  and  has  remained  so  long  under  it  as 
to  be  now  covered  by  a  bed  of  oyster-shelb,  two  thick  beds  of  sand- 
stone, and  the  hard  silicious  rock,  which  constitutes  the  millstone 
formation.  Far  back  as  this  reaches,  with  regard  to  the  natural 
history  of  the  earth,  the  deposition  of  the  strata  in  which  these 
bones  are  contained,  nay,  even  of  the  chalk,  the  basis  of  the  whole, 
is  recent,  compared  with  the  rocks  of  intermediate  or  primary  for- 
mation. 

.  In  the  bones  contained  in  the  plaster  or  gypsum  formation,  we 
have  the  most  anqient  monuments  of  land  animals  that  are  yet 
known  to  exist,  and  on  account  of  their  great  antiquity  it  is  perhaps 
less  wonderful  that  they  resemble  so  little  any  of  the  animals  now 
inhabiting  the  earth.  The  genera  and  species  of  animals  that  in- 
habit this  globe  are  evidently  subject  to  change ;  some  are  entirdy 
extingubhed. — As  old  species  perish,  tk>  new  species  rise  up  ?  Is 
there  some  secret  law  of  animal  reproduction,  by  which  there  is  a 
succession  of  species  in  the  course  of  ages,  as  there  is  of  individuals 
in  the  course  of  years  ?— The  mind  is  lost  amid  the  uncertain  lights 
and  gigantic  images  that  pass  before  it;  and  on  awakening  as  from  a 

fesrful  dream,  sees  nothing  satisfactory,  but  one  mystery  more  added 

to  the  thousands  that  are  already  around  it*. 

[Edinb.  Rev. — Etsai  swr  le  Geographie  Mineralogique  des  En^ 
vmms  de  Paris.    Par  G.  Cuxner  et  Alex.  Brongniari,} 

^  A  somewhat  similar  sketch  has  beea  given  by  Mr.  Parkioson  of  the  **  strata 
and  fossO  ReoMiiis  near  London;"  by  Dr.Filton,  ** of  th^  Geological Stnuv 
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SBCTIOK    IV. 
FOSSIL   VTBNStLS,   OBNAHBNTS,   AKl)   BUIL]>IN€^«. 

I  •  Roman  JrUiquities  in  Lincolnshire.    By  the  R€9.  Airm^ 
ham  De  la  Pryme. 

I  HAVE  cAMenred  many  Roman  ways  in  Lincolnshire,  bat  none 
more  observable  than  that  called  High-street,  Vih'xch  I  think  runs 
almost  directly  hi  a  straight  line  from  London  to  Humber-slde. 
This  High-street »  so  risible,  that  it  is  a  great  gruide  to  strangers  and 
passengers.  It  is  cast  up  on  both  sides  to  a  great  height,  and  discon- 
tinued in  many  places,  and  then  begun  again,  and  soon  to  Humber- 
side.  I  have  observed  that  where  it  runs  over  only  bare  mould  and 
plain  heath,  that  it  consists  of  nothing  but  earth  thrown  up ;  but 
where  it  runs  through  woods,  it  is  not  only  raised  with  earth,  bat 
also  paved  with  great  stones  set  edgewise,  so  very  close  to  each 
other,  that  the  roots  of  the  trees  that  had  been  cut  down  to  make 
way  for  the  same,  might  not  spring  up  again  and  blind  the  road. 

tare  of  the  Vicinity  of  Dnblin ;"  and  by  Mr.  lieonard  Hsmer  ^*  on  the  Minenh 
logy  of  tb«  Blalvem  Hills  :"all  cwftained  in  ths  very  valuable  volooie  lately  pub- 
lished (the  first  and  promising  fruits  of  this  public-spirited  iostitutioQ)  by  the 
Geological  Society :  but  of  too  scientific  a  nature  for  a  popular  work.  We  may, 
however,  veninre  to  extract  the  following  coudndiog  paragraph  from  Mr.  Par- 
kinson's paper,  containing  a  cdmparative  view  of  the  general  oryctognosy  of 
London  and  Paris.  ^  On  comparing  the  preceding  sketch  with  the  Esmy  on 
the  Mioeralogical  Geography  of  the  neighbonrliood  of  Paris,  by  Mess.  Cnvier 
and  Broogmarl,  same  important  variations  wiU  be  perceived  between  the 
■Irata  fennd  above  the  chalk  in  this  island  and  in  France.  In  JPranoe,  the  stmtft 
above  the  chalk  differ  both  m  number  and  quality  from  those  which  have  been 
hitherto  observed  in  a  similar  situation  in  England.  In  France  too,  general 
strata  of  sand  and  sandstone  elist  above  the  strata  of  the  gravel  formation, 
wbieh,  in  this  island,  appear  to  be  the  highest. 

'*  The  first  of  these  differences  appears  to  result  chiefly^  firom  tfie  existence 
of  nnmerons  beds  or  patches,  the  Ibrmation  of  which  DMMt  havn  depended  en 
certain  local  drcnmstanees,  such  as  the  existeoce  of  firesh  or  salt  water  hikes^ 
at  the  period  of  the  diying  up  of  a  former  ocean;  the  different  ebearioal  eom* 
biaatioo*  which  m%ht  thence  have  taken  phice,  &c.  But  the  oecmieiice  of 
saeh  variations  can  hardly  be  eonsideied  as  intermpting  the  eontinaity  of  the 
stratlfieation. 

«'  Indeed,  when  It  is  considered,  that  in  France  maeh  mere  fi«qnent  eppor^ 
tnnities  are  aflbrded  of  ezan^ainf  the  stratifioatien  immedialely  abeve  the 
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This  paved  causey  is  still  very  strong,  firm,  and  visible  in  many 
places  of  this  street,  where  woods  are  yet  standing  on  both  sides,  as 
undoubtedly  they  were  in  the  times  of  the  Romans,  else  it  bad 
not  been  paved ;  and,  in  some  other  places,  it  is  paved  where  no 
remains  of  wood  are  now  to  be  seen,  though  undoubtedly  there  was 
when  it  was  made.  In  one  place  I  measured  the  breadth  of  the 
H>d  paved  street,  and  found  it  just  seven  yards  broad,  English 
measure. 

This  street  or  causey,  in  its  course  full  north,  runs  by  the  fields 
of  Hubberstow,  which  perhaps  signifies  the  place  where  the  Danisli 
General  Hubbin  was  buried ;  in  which  fields,  not  far  from  this 
street,  are  the  foundations  of  many  Roman  buildings  to  be  seen,  as 
is  manifest  from  their  tiles  found  there,  and  according  to  tradition 
there  hk»  been  a  city  and  castle  in  that  place :  and  there  are  two 
springs,  the  one  called  Julian's  stony  well,  and  the  other  Castleton 
well;  and  several  old  Roman  coins  are  now  and  then  found  there. 
This  might,  perhaps/ be  some  little  old  Roman  town  by  the  highway 
side,  and,  in  after  times,  before  that  it  was  ruined,  called  Castletown, 
or  Casterton,  from  its  being  built  upon,  or  near  some  of  their  camps, 
which  might  then  be  in  those  fields. 

.  About  a  mile  further  to  the  northward,  on  the  west  side  of  the 
said  street,  on  a  great  plain  or  sfaeep*walk,  the  foundations  of  an- 
other old  town  are  very  visible ;  though  now  there  is  neither  house, 
stone,  rubbish,  tree,  nor  hedge,  to  be  seen  belonging  to  it  I  counted 
the  vestigia  of  the  buildings,  and  found  them  to  amount  to  about 
one  hundred  that  are  still  visible ;  and  the  number  of  the  streets  or 

dulk  tluui  in  England,  it  will  not  be  regarded  at  improbable,  tbat  se? eral  of 
those  beds  or  patches  may  exist  here,  the  discovery  of  which  would  render  the 
accordance  of  the  two  series  of  the  strata  much  more  close. 

<*  £f  en  from  the  examinations  which  have  been  already  made,  the  identity 
of  the  French  and  English  chalk  is  established.  The  British  strata  above  the 
chalk  are  also  fonod  to  contain  patches  of  plastic  clay,  of  most  of  the  varieties 
inentioned  m  the  French  strata,  as  well  as  patches  of  coarse  limestone,  with  ite 
pccompanying  sand  and  its  peculiar  fossil  sheUs,  such  as  are  found  to  exist  in 
the  corresponding  French  strata. 

'<  The  other  difference,  the  existence,  in  France,  of  beds  of  sand  and  of  sand- 
stone, abofe  those  of  gravel,  which  are  the  lightest  strata  of  this  island,  is  very 
remarkable.  May  it  not  be  attributable  to  the  abruption,  from  this  island,  of  the 
superior  strata  or  beds  of  this  formation,  by  that  catastrophe,  instances  of  the 
isstonishing  force  of  which  have  been  already  noticed  T— JEdifor. 
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laoes  if  four  or  five ;  and  not  far  from  it  northward  is  a  place  called 
the  Kirk-gartb»  where  the  church  it  supposed  to  have  stood  that  be« 
longed  to  this  town.  Tradition  calls  this  place  Gainstrop,  and  vol.  ii. 
4yf  the  Monas.  Angl.  shows  that  there  were  lands  and  tenements 
hetein,  given  to  Newslead  priory,  not  far  from  this  place,  in  an  i<(land 
in  the  river  Ank»  falsely  called  Ankham. 

About  a  mile  or  two  hence  the  street  runs  through  Scawby  wood, 
where  it  is  aU  paved,  and  from  tbence  dose  by  Broughton,  by  a  hill 
which  seems  to  be  a  barrow,  from  which  the  town  had  it«  name, 
quasi  barrow  town,  but  that  it  seems  to  be  too  excessively  great  for 
^one.  However,  I  have  found  fragments  of  Roman  tiles  and  bricks 
there,  and  millions  of  petrified  shell*fish. 

From  thence  the  causey,  all  along  paved,  is  continued  about  a 
nile  fiirther,  to  the  entrance  upon  Thomholm,  where  there  is  a 
{dace  by  the  street  called  Bratton  Graves,  and  a  little  to  the  east 
near  Brooghton-wood  side  is  a  spring  that  turns  moss  into  stone ; 
and  a  little  farther  stands  the  ruins  of  the  stately  priory  of  Thorn* 
holm,  built  by  King  Stephen.  Opposite  to  this  priory,  about  a 
quarter  of  a  mile  on  the  west  side  of  the  street  is  a  place  called  San- 
ton,  from  the  flying  sands  there,  which  have  over  run  and  ruined 
above  a  hundred  acres  of  land.  Among  these  sands  was,  in  ancient 
times,  a  great  Roman  pottery,  as  Dr.  Lister  shows  from  the  relics  of 
ruinotts  furnaces,  and  many  fragments  of  Roman  urns  and  pou  still 
to  be  «iet  with.  I  have  also  found  there  several  Roman  coins,  and 
a  large  piece  ^  brass  found  in  the  bottom  of  one  of  the  furnaces, 
like  a  cross,  which  perhaps  was  part  of  a  grate  to  set  some  pots  on, 
while  they  were  baking  ot  drying. 

Returning  back  to  the  street,  there  are  several  sand-hills,  some- 
what like  barrows,  on  the  top  of  one  of  which  was  erected  a  great  flat 
stone,  naw  so  far  sunk  in  the  earth  that  there  is  not  above  a  foot  of 
it  to  be  seen.  Entering  then  into  Appleby-lane,  the  street  leads 
through  the  west  end  of  the  town,  where  two  old  Roman  games 
are  still  practised,  though  very  imperfectly,  the  one  called  Julian's 
Bower,  and  the  other  Troy's  Walls.  From  hence  the  street  runs 
straight  on,  leaving  Roxby,  a  little  town  half  a  mile  on  the  west,  and 
Winterton,  a  pretty  neat  town.  And  then  about  three  or  four 
.miles further,  leaving  Wintringham  about  half  a  mile  to  the  west, 
the  stieet  iaHs  into  the  Humber,  and  there  ends ;  at  which  end  has 
been  a  town  called  Old  Wintringham,  and  a  sort  of  a  beach  for  ships. 
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AH  (be  part  of  the  country  on  the  west  aide  of  tfaia  i|r«et  b^ 
been  o^oupied  by  the  Eoraflnt,  as  may  be  gathered  from  the  ixitdda> 
coini»  and  the  many  tiles  and  biicki  Ibat  are  comoaonly  here  fouiid* 
ctpecially  at  a  diff  called  Wi«4erton  Cliff,  wbere  aome  old  RomaD 
buildings  have  Blood;  aad  fartlmr  about  two  miles  auore  to  the  weit 
is  Alkburrow,  which  seems  to  bave  been  a  SotuBn  town,  not  only 
from  its  name*  but  from  a  small  four  square  camp  ar  entrencbment 
there,  on  the  west  side  of  which  is  a  barrow  cafted  Countess  Barrow 
or  Countess  Pitt,  to  this  day»  iksUow  in  the  tmddle. 

In  the  town  of  Roxby  is  a  dose,  or  gartfa,  where  a  fiamMi  pate* 
ment  was  discovered,  ou  the  south-west  of  the  church.  The  oeca* 
sion  of  its  discovery  was  the  tenant  digging  to  repair  a  fence  between 
this  close  and  another ;  as  soon  as  be  bad  discovered  it,  lie  bared  a 
little  of  it,  and  it  lay  about  a  foot  f^nd  a  half  in  the  ground,  and  on 
digging  in  many  places  he  found  it  about  six  or  seven  yardfe  broiidf 
and  as  many  long,  if  not  more. 

Having  got  a  spade,  shovel»  and  beaom,  we  fefl  to  Work,  tnd  with 
a  great  deal  of  labour  (the  ground  being  very  h^fd)  bared  about  H 
yard  and  a  half  square ;  by  which  We  cast  up  many  pieces  of  Roman 
tile,  the  bone  of  the  hinder  leg  of  an  ox  or  cow  brCiken  in  two,  and 
many  pieces  of  plaster  painted  red  and  yellow,  which  seemed  to 
have  been  the  comisb  at  the  foot  of  some  aHar,  or  perhaps  of  some 
part  of  the  building ;  and  we  observed  that  several  great  stones  in 
their  falling,  when  the  building  over  this  pavement  Was  destroyed, 
bad  broken  and  lodged  themselves  in  the  pavement  Tbf  n  bating 
swept  the  space  thus  bared  very  olean,  the  pai^emant  looked  very 
beautiful,  and  one  could  not  imagine  diat  sucb  mean  stones  twM 
make  such  pretty  work ;  being  nothing  but  small  square  bits  of 
brick,  slate,  and  cauk,  set  in  curious  figures  and  order,  and  only  of 
three  colours,  red,  blue,  and  white.  Several  whole  rows  of  red, 
blue,  and  white  on  the  outsides  of  the  smaller  work#  consisted  of 
pieces  twice  as  long  ^  as  the  rest*  The  material  that  these  small 
stones  is  set  in,  is  a  floor  of  lime  and  sand,  and  not  plaster ;  which 
floor  is  80  rotten  and  decayed  with  time,  that  the  little  stones^  &c. 
are  easily  dug  up. 

The  whole  pavement  consists  of  circles,  and  quadrangular  and 
jnany  irregular  figures,  with  cows  of  the  aforesaid  stones,  red,  blue, 
and  white ;  in  some  of  these  circles  and  figures  there  are  urns,  in 
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otbenflowersi  and  ki  others  intercbangeftble  knoU,  according  to  the 
workman's  fancy. 

[Phil.  TVmu.  1700.] 

^  j^im0»  Camp  at  Catior,  in  Norfolk.    By  Mr.  WUliam 

Arderon. 

Ta&  town  of  Caitor  b  at  present  in  a  very,  low  condition,  con- 
takiing  no  more,  tlian  between  twenty  and  thirty  sniaU  oottag.es»  It 
standi  about  four  aites  south* went  of  Norwich,  and  by  tradition^ 
and  k»Bie^  teamed,  authors,  is  supposed  to  hare  been  aoonsiderabh. 
ctty«  out  of  whose  ruins  Norwich  took  its  rise:.  However,  at  thit 
day,  excepting  the  camp,  not  the  least  trace  or  fbotntvp  of  any  thing 
remarkable  is.  left  remaining. 

The  camp  itself  liea  near  a  furlong  soutb-west  flrom  the  town  of 
Castor,  and  leads  you  by.  a  gentle  descent  down  to  the. little  river 
Wentsum,  which  swilVly  glides  dose  to  tbe^lnd  of  it,  anddouhtteis 
aithe  first  forming  of  the  camp  was  designed  to  be:  part  of  the  for*- 
tiiftation  on  that  sid^  as  well  as  to  supply  tbe  army  with  waier,and 
to  bring' up  such  thingsas^  they,  wanted  from*  the  sea,  if  their  com- 
oMinication  by  land  shouM  at  any  time  be  impeded.  This  river  ia 
by  some  catted  Taus^  or  Tese:  but. probably  it  did.  not. formerly 
take  that  name  till  it  aj^proached  the  Boman  eamp.at  Tesebuig^ 
three  or  four  miles  higher. 

We  are  told  by  tradition,  as  w'ell  as  by  some  kamed  authors^  thai 
the.  sea  came  up  to  this  oamp;  and  indeed  every^inteOigieiit'ob-^ 
server  mustcenfess,  that  the  marine  bodies  found  in  every  part  of 
Norfolk^  on  the  highest  hjik,  as  well  aa  in  tbelowecjt  pits  and  valkys, 
are  indubiteble  .ppoe6,  that  at  some  time  or  other  the  sea  must,  have 
covered  this  whole  country ;  but  then  we  may  be  assured  by  tbe 
pie^eAt  condition  of  this. camp,  that  the  sea  baa  not  exceeded  the 
level  Ofjit'sinceit.ha^  .been  inbeiogi  wt^icb,  if  we  credit  several  of 
our 'ancient  bistortanii>  waa.upwardsi  of  170Q.  years  ago.  It  m$iy. 
theneforeierv^.tQpmve,  that  the  sea  sinee  that  time  ha»  not  ex- 
ceeded these  bounds,  and  that  the  fossils  dug  up  abo^e  thi^rleveltror 
more«aacient  than  ili  though iwe .hare: no  propei^datarto.discoirer 
hoW  long  before  the  sea  had  paaied  ithis^  height 

The  Ggum  o&the  campJs  pot  •^^gfWf^^  but  a  jparalkiograwy  wh«M 
two*  longest  aides^t ace  each  4iQ;yflads».  and:it9end9;Or  two^shoftor 
aides/SaOiyardi  each.    These  are  its  dkaeasionfwUhoulaidethefam-t 
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part  and  ditch;  but  within  the  length  is  392  yards,  and  the  breadth 
264.  The  breadth  of  the  fosse  and  rampart,  in  some  places  where 
it  remains  most  perfect,  was  48  yards,  though  in  others  not  above 
30.  And  the  whole  groupnd  taken  up,  including  the  ditch  and  ram- 
part, is  32  acres,  2  roods,  and  36  poles ;  or  the  area  within  the 
ditch  and  rampart  21  acres,  1  rood,  21  poles. 

Three  sides  only  of  this  camp  have  been  fortified  with  a  rampart, 
whose  upper  part  was  faced  with  a  thick  and  strong  wall,  made  of 
lime  and  flints;  of  which  wall  there  are  still  remains  in  several  placet 
of  the  rampart,  bestdet  a  very  deep  ditch,  that  seems  to  have  been 
most  considerable  on  the  east  and  south  tides.  The  wall  on  the 
north  side  appears  to  have  been  built  at  two  different  times ;  that 
is,  it  seems  to  have  been  raised  higher  than  it  was  built  at  fiat,  at 
some  distance  of  time  afterwards ;  for  a  parting  may  be  observed 
at  a  certain  height  running  from  end  to  end. 

The  ruins  of  two  old  towers  still  remain,  one  of  which  stood  o» 
the  north  side,  and  the  other  at  the  west  end  ;  the  last  of  which  it 
tt  present  the  most  considerable  of  the  two.  They  were  both  buih 
in  a  manner  perhaps  peculiar  to  the  Romans  at  that  time,  and 
i^hich  it  may  not  be  improper  to  describe.  They  began  first  with 
t  layer  of  brid»  laid  flat  as  in  pavements ;  on  that  they  placed  a 
kyer  ofolay  and  marl  mixed  together,  and  of  the  same  thickness  as 
the  bricks ;  then  a  layer  of  bricks,  afterwards  of  day  and  marl,  thea 
^f  bricks  again,  making  in  the  whole  three  layers  of  bricks  and  two 
of  clay :  over  this  were  placed  bricks  and  lime  twenty-nine  inches^ 
the  outside  being  faced  with  bricks  cut  in  squares,  like  the  moden^ 
way  of  building  in  some  parts  of  Norfolk,  then  bricks  and  clay,, 
again  stratum  super  stratum,  as  high  as  the  old  ruins  now  lemata 
standing. 

The  mortar  is  found  eitremely  hard  at  this  day :  H  is  a  ctrnpoi* 
sition  of  lime,  sand,  and  ashes,  and  s»  compact,  that  be  could  by  im> 
toeans  break  a  piece  of  it,  of  an  iocb  diameter,  from  the  base  of  one 
of  the  towers  at  the  east  gate,  but  od  siriking  it  with  a  sharp  Bint 
it  flew  off*  in  dust. 

The  Roman  bricks  which  he  examined,  were  made  of  two  dif- 
ferent sorts  of  clay  mixed ;  when  burnt,  one  appears  red  and  the 
other  white :  at  the  time  of  viewing  them,  they  were  exceedingly  hard 
Und  solid,  and  far  superior  to  any  thing  of  the  kind  now  made  with 
us.  Perhaps  they  are  little  wofse  than  when  they  were  first  laid  down. 
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These  bricks  were  made  without  the  assistance  or  addition  of  sand, 
as  is  loo  much  the  practice  at  present  here  in  Norfolk :  for  when 
sand  enters  the  composition  in  any  considerable  proportion,  it  ren- 
ders the  bricks  friable,  sod,  and  rotten,  subject  to  be  broken  or 
ground  to  pieces  with  the  least  motion  or  pressure.  The  length  of 
these  bricks  is  17^^  inches,  or  a  Roman  fbot  and  a  half;  and  their 
breadth  11^  inches,  or  precisely  a  Roman  foot;  which  may  serve  as 
some  proof  that  the  Roman  measures,  handed  devtn  to  us  by  several 
authors,  are  right,  and  may  likewise  infiMln  us  of  the  proportion- 
able stature  of  man  at  that  time*  The  thickness  of  these  bricks  is 
1^  inch. 

Hie  great  number  of  Roman  medals  that  have  been,  and  still  are 
foond  in  and  about  this  camp,  are  a  matter  of  great  wonder.  One 
lady  who  lives  near  the  place,  has,  it  seems,  picked  up  at  least  one 
hundred ;  and  several  are  daily  gathered  up  by  boys,  and  sold  to 
strangers  who  come  to  visit  the  place.  That  these  pieces  have  been 
used  as  money  seems  exceedingly  clear,  from  their  di£ferent  degrees 
of  perfection  ;  some  being  worn  almost  quite  smooth,  others  having 
imperfect  busu  without  letters,  and  others  again  having  both  the 
busts  and  inscriptions  fair  and  legible,  which  could  only  happen 
from  their  difierem  wear  as  money. 

{PhiL  Trans.  1749.] 

3.  On  the  andent  Town  Delgavicia,  m  Yorkshire.    By  Mr. 
Thomas  Knowlton. 

Within  four  miles  of  this  place  (Londisburgh)  have  lately  been 
discovered  many  foundations  in  a  ploughed  field,  which  have  lain 
buried  for  many  ages,  and  without  any  records  or  tradition  of  it.  It 
was  discovered  by  a  farmer  at  Millington,  a^  he  formerly  tended  his 
sheep  on  one  side  of  the  hill,  and  on  the  opposite  side  had  per- 
ceived in  the  corn  a  difiference  in  colour  for  some  years  before, 
which  led  him  this  summer  to  dig ;  and  happening  on  the  founda* 
tioDS,  it  encouraged  him,  with  Dr.  Burton  and  myself,  to  dig  likewise 
In  several  places ;  and  in  one  part  was  discovered  a  circular  founda- 
tion five  feel  wide,  and  the  plan  within  forty-five  feet  diameter ; 
which  it  seems  was  a  temple  dedicated  to  IMana,  said  to  have  been  at 
Goodmanham ;  but  no  appearance  of  it  there  was  ever  found.  The 
distance  from  Goodmanham  to  Millington,  is  about  five  miles; 
and  there  were  likewise'  many  other  foundations  which  had  great 
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quantities  of  Roman  pavements  within  them ;  by  which  probably, 
after  the  dis^ution  of  the  temple,  it  became  a  Roman  station,  then 
called  Delgof  icia  ;  whrch  has  been  fixed  at  Goodmatiham,  Londis- 
bnrgh,  Hayton,  &c. :  yet  not  the  least  remains  ever  appearing  at 
any  of  those  placet,  so  as  to  satisfy  an  indifibrent  inquirer ;  but  in 
this  just  now  discovered,  the  ruins  and  foundations  are  a  demonstra« 
tion  of  the  once  ^andeur  of  the  place  ;  and  doubtless  it  was  the 
abovementioned  Delgovicia.  The  foundations  lay  about  eighteen 
inches  below  the  surftice,  and  to  the  depth  of  four  or  five  feet  within 
the  ground ;  and  are  on  the  Wolds^  Hills,  within  two  miles  of  Pock- 
lington. 

Within  a  mile  and  a  ha?f  of  Kilham,  is  a  place  called  Danes 
proves,  near  which  it  is  supposed  was  fought  a  great  battle,  in 
which  vast  niunbers  fell ;  and  so  were  l^id  in  heaps,  and  covered 
with  the  thalky  soil  in  little  tumulii  of  the  space  of  two  or  three 
square  yurds,  in  which  are  found  i^reat  quantities  of  human  bones; 
and  now  there  is  not  less  than  an  acre  oi  ground  covered  over  with 
them,  joining  close  to  each  other ;  and  it  is  one  of  the  greatest  cu- 
riosities of  antiquity  ever  seen. 

About  five  miles  from  thence,  in  Rudstone  church-yard,  there 
stands  up,  on  the  north  east  end  of  the  church,  a  large  stone,  thirty 
feet  above  ground,  and  what  depth  within  is  not  known.  Neither 
is  it  known  on  what  account  this  vast  obelisk  was  brought  over  land, 
so  far  as  it  must  have  been ;  because  we  have  no  quarries  of  stone 
nearer  than  twenty 'miles  of  the  place.  All  the  wolds  are  barren 
of  such  materials ;  it  is  five  yards  about,  and  of  a  parailelopiped 
fenn. 

Jddkional  Remarki  on  the  samt-iubffct.    By  J^hn  Burton^ 

M.D. 

Tifv  learned  antiquarians  have  hitherto  been  greartly  at  a  loss  to- 
find  the  place  where  the  Belgoviola  of  the  Romans  really  stood; 
some  supposing  it  at  one  place,  and«<mie  at  another. 

Mr.  Francis  Drake,  in  his  excellent  History  and  Amiqortles  of 
York,  has  given  every  thing  which  .has  hkhert^  beeh  written  in 
support  eflheclaiM  made  by  each  phtee  to  the  honour  of  ri^Mg^ot 
of  the  ruins  ^f  that  ancient  town,  withhfs  reasoti^iWfixing  that  iUi>» 
Hon  at  LondTsburgh;  all  tkrhich-need  not  new*  be  repealed. 

Thereare  three  placet  wfaer^  the  sifce^Delgovicia  liat  been^fiked 
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at ;  viz.  Weighton,  Goodmanham,  and  Londisburgb.  But  Dr.  Bur- 
ton dissents  from  Mr.  Drake,  and  tbinks  tbat  Delgovicia  was  not  at  . 
aoy  of  those  three  places,  for  several  reaspns  which  he  thinks  make 
against  that  supponition.  But  be  rather  thinks  its  situation  near  the 
town  of  Millington.  For  this  piace  is  best  adapted  by  nature  for  the 
defence  of  the  country  :  here  also  are  found  the  remains  of  old  mili- 
tarj  works.  All  these  works  inclose  4185  acres  of  ground;  whence 
it  18  evident  here  must  have  been  a  large  army.  We  see  in  several 
places  where  their  tumuli  or  barrows  were  represented  by  little 
green  hills. 

Having  shewn  the  fortifications  and  out-works  of  the  camp,  he 
next  endeavoured  to  prove  the  part  within  these  on  which  Delgo- 
vicia  stood.  About  half  a  mile  north-east  of  Millington,  on  the 
south  side  of  a  gently-sloping  hill,  were  found  several  stone  foun- . 
dations  of  buildings  of  different  sizes,  and  of  different,  shapes ; 
among  which  were. found  several  fragments  of  Roman  pavements, 
Roman  tiles,  flues,  and  two  Roman  coins.  These  are  all  proofs  of 
the  buildings  having  been  Roman.  There  was  likewise  dug  up  a 
piece  of  a  large  stone  pillar,  of  about  six  feet  in  length,  but  of  no 
regular  order ;  which  notwithstanding  might  yet  be  Roman ;  for  we 
cannot  suppose  those  military  people  so  well  skilled  in  architecture 
as  the  artists  at  Rome. 

If  Belgovicia,  as  Camden  hints,  be  derived  from  the  British  word 
delgxve,  which  signifies  statues  or  heathen  gods,  this  place  may  lay 
claim  to  a  title  on  that  account,  much  sooner  than  either  Weighton 
or  Groodmanham  ;  for  here  was  dug  up  a  circular  foundation  resem- 
bling a  temple  in  all  appearance ;  being  forty-five  feet  diameter 
within>  and  the  foundation  w^as  near  five  feet  thick. 

Near  to  this  circular  building,  but  south  of  it^  were  the  founda- 
tions of  two  oblong  square  buildings,  but  with  a  strait  entrance,  not 
two  feet  wide,  in  which  probably  they  ppt  in  the  fuel  and  fire  for 
their  sacrifices;  there  being  evident  marks  of  burning  on  the  stones, 
being  almost  burnt  through ;  also,  in  digging  in  the  middle  of  these 
two  buildings,  were  found  about  half  a  yard  thick  of  ashes,  with 
some  few  small  pieces  of  wood,  fueh  and  pieces  of  brute  bones,  chiefly 
burnt,  and  a  great  part  of  a  horn  of  a  large  deer.  East  of  these  were 
laid  open  the  foundations  of  another  square  building,  where  were 
found  various  pavements,  coins,  &c. 

From  what  has  been  said,  he  thinks  there  is  nothing  wanting  novs^  \ 

VOL.  II.  a 


Digitized  by 


Google 


ttO  OP   PBTRIFACTIONS    AND    FOSSrLS. 

to  prove  this  to  hare  been  the  Uelgovicia,  but  to  reconcik  the  dis- 
tance at  mentioned  in  the  Itinerary.  This  he  does  pretty  nearly; 
by  an  actual  measurement. 

He  thinks  it  is  evident  that  neither  Weighton,  Goodmanham,  nor 
Londisburgh,  stand  where  Delgovicia  was.  He  has  in  the  first  place 
shown  the  probability  of  this  place  near  Millington  being  the  station, 
from  the  known  prudence  of  the  Romans,  because  one  set  of  men 
could  defend  the  whole  four  passes ;  which  could  not  have  been 
done,  had  they  been  placed  at  Weighton,  Goodmanham,  or  Londia- 
burgh.  3.  He  has  shown  that  from  the  very  situation  and  nature  of 
the  country,  there  required  but  little  art  to  make  their  camp  at  that 
time  almoat  impregnable ;  the  valleys  in  general  being  frotp  sixty  to 
ninety  yards  deep,  and  their  sides  very  steep.  3.  That  from  this 
camp  and  Londisburgh  they  might  see  the  whole  country  from  the 
Humber  on  the  south-east,  up  the  vale  of  York  on  the  west  to#arda 
the  north-west  side ;  so  that  no  army  could  surprise  them  that  way. 
4.  That  they  could  always  have  a  sufficient  quantity  of  provisions, 
and  never  want  water,  even  in  the  hottest  summers.  And,  5,  That 
there  has  been  a  Roman  station  here,  as  is  evident  from  the  Roman 
pavement,  coins,  tiles,  and  foundations  of  the  ruins ;  and  if  the  Ro- 
mans bad  a  station  at  Weighton,  Goodmanham,  or  Londisburgh, 
they  would  scarcely  have  had  one  so  near  the  other. 

All  these  things  concur  in  proving  this  to  be  the  site  of  Delgovicia, 
and  there  is  or  can  be  no  argument  brought  against  it;  except  that, 
by  the  Itinerary,  the  distance  from  Eboracum  by  Dervenlio,  is  set 
down  at  20  M.  P.  and  by  our  measure  the  distance  from  York  to  the 
circular  foundation  In  the  cainp,  is  only  17^  miles,  and  55  yards;  so 
that  there  is  above  2i  measured  miles  difierenoe.  In  answer  to  this, 
he  says,  may  not  the  Itinerary  be  as  wrong  here  as  in  some  other 
places,  which  is  very  evident  in  several  instances  ?  and  as  it  is  wrong 
income  others,  doubdess  it  may  be  so  in  this :  besides,  the  Romans 
might  calculate  from  the  centre  of  York ;  and  this  mensuration  only 
goes  from  the  bar  at  Walmgate  to  the  circular  foundation  in  the 
Roman  camp.  But  supposing  the  Itinerary  to  be  exactly  right,  yet 
when  the  difference  between  the  Roman  Mil.  Pass,  and  our  miles  ia 
calculated,  he  thinks  it  will  end  all  disputes  on  that  score. 

jin  Appendix  to  the  foregoing  Paper.  By  Mr.  Fr.  Drake,  F.R.S. 
Time,  which  subverts  and  destroys  the  greatest  works  of  mankind* 
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bas  an  equal  property  of  bringing  tbiogs  to  ligbt  The  Delgovicia 
of  the  Romans 'Id  this  country,  so  long  sought  after  by  Camden 
and  other  writers,  is  at  length  discovered  so  far,  that  there  is  no 
need  of  any  more  conjecture  about  it* 

Being  informed,  in  the  year  1745,  of  some  Roman  curiosities 
found  in  a  field  near  Millington,  on  the  Wolds,  Dr.  Burton  of  York 
and  myself  set  out  to  survey  them.  On  our  coming  to  the  place, 
an  intelligent  countryman  and  bis  father  conducted  us  to  a  large 
plain  field,  on  the  south  side  of  MiHington  wood,  where  they  showed 
several  foundations  of  buildings  under  ground,  on  the  very  stones 
of  which  the  apparent  marks  of  fire  may  be  traced.  Two  bases  of 
pillars,  of  an  irregular  order,  and  a  large  piece  of  a  column,  were 
also  discovered ;  several  pieces  of  tessellated  pavements,  Roman 
bricks,  tiles,  kc»  were  dug  up.  The  father  said  that,  about  forty 
years  before,  he  saw  the  foundations  of  a  circular  building,  about 
fifteen  yards  diameter,  dug  up  in  this  place ; .  which  must  have  been 
the  vestiges  of  some  circus  or  temple ;  that  it  had  been  the  custom 
for  the  inhabitants  of  their  village,  time  out  of  mind,  to  dig  for 
stones  in  thb  ground  when  they  wanted ;'  and  which  they  must  often 
do,  in  a  country  almost  clear  of  such  materials.  The  church  of 
Millington  itself  seems  to  have  been  built  out  of  the  ruins  of  this 
ancient  Roman  station. 

That  this  was  really  the  Delgovicia  so  long  sought  after,  is  beyond 
contradiction.  The  distance  from  York  coincides  very  justly  with 
the  Itinerary ;  nineteen  or  twenty  Italian  miles  agrees  pretty  well 
with  our  present  computation ;  and  at  the  same  time  points  out  the 
true  military  way  from  the  Humber  to  York.  Instead  of  forcing  a 
road  through  the  vak,  the  Romans  very  wisely  chose  to  mount  the 
hills  as  soon  as  possible ;  and  therefore  directed  their  stratum  from 
York  to  the  ford,  over  the  river  Derwent  at  Stainfordburg ;  and 
from  thence  in  a  direct  line  to  Garrowby  hill ;  which  I  take  to  be 
corrupted  from  Barrowby,  many  of  those  tumuli  or  barrows  being 
near  this  place.  On  the  top  of  this  mountain,  though  the. road 
turns  up  it  by  an  easy  ascent,  begins  a  series  ot  such  enormous 
works  for  fortification,  as  the  like  is  not  to  be  met  with  in  the  whole 
island. 

This  road,  on  the  summit  of  the  hill  in  a  straight  line,  points  di- 
rectly for  Sureby  or  BurUogton  bay,  the  Sinus  Sdutarisof  Ptolemy. 
But  another  road  to*  the  right  takes  a  different  coutk/  and  comes^ 
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down  to  the  ruins  before  mentioned.  Thence  the  road  leads  directly 
to  Londisbargh^  the  place  which  I  once  thought  the  station  sou^^ht 
for ;  it  passes  through  Lord  Burlington's  park,  where  more  of  it  was 
laid  open  last  year  than  I  had  before  seen,  in  widening  the  lar^e  and 
noble  canal  in  that  inclosure.  This  place  was  before  a  morass,  and 
the  Romans  were  <A>]iged  to  force  a  way  through  it,  which  is  eight 
yards  broad,  and  laid  with  stone  edgeways  to  a  great  depth.  The 
road  passed  up  the  hill  on  the  other  side  this  marshy  place,  and  di- 
vided into  two  branches  ob  the  top  of  it;  one  way  pointini;  through 
Weighton  to  Brougfa  on  the  Humber,  and  the  other  by  the  east  end 
of  Godmondham  directly  for  Beverley ;  which  now  I  am  convinced 
also  was  the  Petvaria  of  Ptolemy.  From  which  last  station  it  must 
have  gone  out  directly  for  Patrington  or  Spumhead ;  one  of  which 
was  certainly  the  Roman  Pretorium,  mentioned  as  the  last  stage  in 
the  first  itii^rary  route  of  Antoninus. 

This  sea*port  must  be  very  commodious  to  touch  at,  either  going 
or  returning  from  Gaul/  or  the  Belgic  coasts,  and  brint^ing  niihtary 
stores.  Sec.  from  thence,  either  to  York  or  Matton ;  to  which  last 
place,  the  Camolodunum  of  Ptolemy,  another  road  branches  out, 
apparently  from  the  conjunction  on  the  top  of  Garrowby  hill,  and 
leads  directly  to  it.     But  to  return  to  our  Delgovicia. 

Hie  situation  of  this  place  is  admirable,  and  the  stupendous  works 
about  it,  thrown  up  for  a  defence  to  this  station,  and  the  several 
grand  roads  near  it,  are  not  to  be  described.  The  town  itself  was 
placed  on  a  declivity  of  a  hill,  almost  full  south ;  and  very  near  its 
ruins  arise  some  rapid  springs  of  excellent  water ;  and  so  copious, 
as,  when  joined  in  one  stream,  turns  a  mitt  ;  from  which  probably 
the  name  of  Millington  has  proceeded.  There  was  also  lately  disco- 
vered a  well,  above  a  mile  E.  by  S.  from  these  springs,  dug  through 
the  solid  rock,  twenty«siz  yards  deep,  which  must  have  been  a  Ro- 
man work* 

To  the  south-west  there  are  no  ramparts  thrown  up ;  but  to  the 
east,  north-east,  and  due  north,  the  whole  country  is  full  of  them. 
The  vales  are  all  guarded  by  smdl  encampments  at  their  angles ; 
the  vestiges  of  tb^  barracks,  now  visible,  are  called  by  the  country 
people  the  camps.  These  were  to  prevent  any  sudden  surprise  that 
way.  On  the  hills,  firom  vale  to  vale,  some  of  which  are  from  sixty 
to  ninety  yards  deep,  and  prodigiously  steep,  are  thrown  up  works, 
as  ramparts,  twelve  yards  broad,  and  proportionably  high,  which 
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*  Sec  Boak  li.  CLiipterlX. 
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join  in  right  angles  with  the  valleys,  and  serve  as  a  strong  barrier 
every  where. 

[PfnL  JVam.  Ahr.  Vol  IX.] 

4*  Ruins  of  Herculaneum. 

The  destruction  of  this  city,  by  the  dreadful  eruption  of  Vesuvius 
of  the  year  79«  and  its  total  burial  beneath  the  stones,  ashes,  and 
lava,  which,  on  that  occasion,  were  ejected  in  fearful  and  stupendous 
abundance,  we  have  described*.  From  this  remote  period,  not  a 
vestige  of  its  buildings- or  even  situation  could  be  traced  by  the 
keenest  antiquary  or  geologist  till  the  year  1739,  when  a  part  of  its 
ruins  were  discovered  by  accident,  and  in  the  ensuing  year  the  over- 
whelmed city  was  found  to  be  accessible  by  a  well.  This  singular 
discovery,  at  a  distance  of  sixteen  hundred  and  fifty  years  from  the 
disappearance  of  the  city,  together  with  the  curious  and  valuable 
antiquities  which  it  brought  to  light,  cannot  but  be  regarded  as  one  of 
the  most  important  facts  in  general  history,  and  as  such  we  shall  give 
a  detailed  account  of  it  from  the  principal  papers  upon  the  subject, 
which  were  successively  published  in  the  Philosophical  Transactions, 
where  one  of  the  best  and  most  authentic  statements  is  to  be  met 
with.  The  first  hint  at  this  important  discovery  is  contained  in  the 
following  note  by  William  Sloane,  Esq.  in  the  volume  for  1740. 

At  Resina,  about  four  miles  from  Naples,  under  the  mountain, 
within  half  a  mile  of  the  sea-side,  there  is  a  well,  down  which,  about 
thirty  yards,  is  a  hole,  which  some  people  have  the  curiosity  to  creep 
into,  and  may  afterwards  creep  a  good  way  under-ground,  and 
with  lights  find  foundations  of  bouses  and  streets,  which,  by  some  it 
is  said,  was,  in  the  time  of  the  Romans^  a  city  called  Aretina,  others 
say.  Port  Hercules,  where  the  Romans  usually^embarked  for  Africa. 
Mr.  S.  has  seen  the  well,  which  is  deq>,  and  has  a  good  depth  of 
water  at  the  bottom ;  that  he  never  cared  to  venture  down,  being 
heavy,  and  the  ropes  bad.  This  city,  it  is  thought,  was  overwhelmed 
by  an  eruption  of  the  mountain  Vesuvius,  not  sunk  by  earthquakes, 
as  were  Cuma,  Bais,  Terpergola,  &c. 

The  importance  of  this  discovery  was  justly  estimated  by  the 
Neapolitan  court;  and  the  king  immediately  formed  a  literary  esta- 
blishment under  the  name  of  the  Herculaneum  Museum,  and  ap- 

*  See  Book  II.  Chapter  IX. 
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pointed  Signor  Camillo  Paderni>  an  antiquary  of  desenred  renown, 
to  the  office  of  Royal  Keeper  of  the  Museum.  This  accomplished 
scholar  was  well  known  to  many  of  our  own  countrymen  in  conse- 
quence of  their  travels  and  residence  in  different  parts  of  the  Neapo- 
litan dominions,  particularly  with  Mr.  Allan  Ramsay,  Thomas  Hotlis^ 
Esq.  and  Dr.  R.  Watson :  and  in  bis  correspondence  with  these 
gentlemen,  translated  and  published  in  the  Philosophical  Transac- 
tions,  he  gives  a  good  chronological  account  of  the  progress  of 
himself  and  his  colleagues  in  clearing  the  nibbidi,  unfolding  the 
buildings,  and  collecting  their  curious  and  valuable  remains.  This 
account  is  as  follows ;  taken,  for  the  sake  of  brevity,  from  the  most 
summary  language  of  the  Abridgment. 

November  20,  1739.  The  King  of  Naples  bas  lately  made  a 
discovery  of  a  subterraneous  town  at  Portici*,  a  small  village  at  the 
foot  of  Mount  Vesuvius ;  and  our  old  friend  Sign.  Giuseppe  Couart, 
as  sculptor  to  the  king,  has  the  care  of  the  statues  found  there,  with 
orders  to  restore  them,  where  they  are  damaged.  He  tells  me^  they 
enter  into  this  place  by  a  pit,  like  a  well,  to  the  depth  of  88  Neapo- 
litan palmsf,  and  then  dig  their  way,  after  the  manner  of  our  ca- 
tacombs, under  the  bituminous  matter,,  thrown  out  of  the  mountain 
in  the  time  of  great  eruptions,  and  called  by  the  people  of  the  conn- 
try,  the  lava,  which  is  as  hard  as  a  flint.  And  when  they  meet  with 
any  thing  that  seems  vahiable,  they  pick  it  out,  and  leave  the  rest. 
They  have  already  found  the  following  things: 

An  amphitheatre,  with  its  steps;  an  equestrian  statue,  but  all 
broken  to  pieces ;  a  chariot  and  horses  of  brass,  which  have  had  the 
same  fate ;  a  large  brazen  dish,  said  to  be  found  in  a  temple.  They 
have  also  dug  out  many  other  bronzes,  with  several  statues  and  has- 
relieves,  which  Sign.  Giuseppe  is  now  restoring.  There  have  been 
found  likewise  8  rings,  with  their  cornelians  engraved,  and  a  bracelet 
of  gold.  And  they  have  already  taken  up  about  80  or  more  pieces 
of  ancient  painting,  some  of  which  are  exceedingly  beautiful. 

As  soon  as  1  arrived  at  Naples,  Sign.  Giuseppe  met  me,  and  car- 
ried me  to  Portici.  The  first  thing  he  showed  me,  was  the  pictures 
they  had  dug  out,  such  as  were  never  seen  in  our  days ;  being 
finished  to  th<r  highest  pitch,  coloured  to  perfection,  and  as  fresh  as 
if  they  had  bet*n  done  but  a  month  a^o. 

*  See  Philosophical  Trantactions,  No.  456.~Orig. 
f  A  N^politan  palm  coutalot  near  nine  inches. — Orig. 
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Particularly  one  piece,  8  palmi  broad  by  9  higb,  the  figures  as 
Iwrge  as  the  life,  representing  Theseus  after  having  killed  the  Miao*> 
taur,  which  is  wonderfully  fine.  The  figure  of  Theseus  is  naked 
and  standing,  which,  in  my  opinion,  cannot  be  more  properly  re- 
sembled to  any  thing,  than  the  Antinous  of  the  Bel? idera,  both  for 
the  attitude  and  air  of  the  head.  It  is  drawn  and  coloured  with  as- 
tonishing elegance.  The  Greek  boys,  who  are  represented  as  re- 
turning him  thanks  for  their  deliverance,  seem,  from  their  noble 
simplicity,  the  work  of  Domenichino ;  and  the  composition  of  the 
whole  is  worthy  of  Raphael.  Another  piece  represents  Chiron 
teaching  Achilles  to  touch  the  lyre.  Another  large  one,  like  that  of 
Theseus,  the  figures  as  large  as  the  life ;  but  we  could  not  compre  - 
bend  the  design  of  it.  There  is  a  woman  sitting,  dressed  in  white, 
with  one  hand  resting  on  her  head,  adorned  with  a  garland  of  flowers, 
and  several  deities,  as  they  appear  to  be,  in  the  air,  with  a  black 
figure  of  Hercules  leaning  on  his  club.  This  figure  is  not  of  a  piece 
with  the  rest,  which  are  really  prodigies  of  the  pencil ;  but  yet  it  is 
a  fine  picture.  Under  the  woman  is  a  deer,  which  gives  suck  to  a 
child.  This  sitting  figure,  and  the  heads  of  those  whom  I  take  to 
be  divinities,  are  exquisitely  drawn  and  coloured. 

Two  other  pieces  of  greater  height  and  breadth,  in  which  there 
are  two  figures,  half  human  and  half  fish,  which  fly  in  the  air.  Four 
landscapes,  with  temples,  and  other  buildings.  Another  figure, 
which  seems  to  be  Mercury,  with  a  child  in  his  hand,  delivering  it  to 
a  woman  sitting.  A  tyger,  with  a  boy  upon  it ;  and  another  boy, 
who  plays  on  a  tympanum.    With  many  others. 

After  having  viewed  aU  these  things,  which  are  already  taken  out, 
1  went  down  into  the  pit.  The  part  where  they  are  at  work  must 
have  been  a  stupendous  building;  conjectured  to  have  been  an  am^ 
phitheaire,  by  the  circumference  of  the  walls,  and  the  large  steps, 
which  are  still  preserved.  But  it  is^  impossible  to  see  the  symmetry 
of  the  whole ;  because  one  must  travel  through  strait  passages,  like 
our  catacombs  in  Bome.  After  having  gone  a  good  way  under- 
ground, I  arrived  at  the  place  in  which  the  paintings  had  been  dis* 
covered,  and  where  they  are  daily  discovering  more. 

The  first  mistake  those  men,  they  call  intendanU,  have  committed, 
is,  their  having  dug  out  the  pictures,  without  drawing  the  situation 
of  the  place,  that  is,  the  niches,  where  they  stood  i  for  they  were 
all  adorned  with  grotesques,  composed  of  most  elegant  masques. 
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figures^  and  animals :  which,  not  being  copied,  are  gone  to  de- 
struction, and  the  like  w  ill  happen  to  the  rest.  Then,  if  they  meet 
with  any  pieces  of  painting  not  so  well  preserved  as  the  rest,  they 
leave  them  where  they  are  found.  Besides,  there  are  pillars  of  stucco 
extremely  curious,  consisting  of  many  sides,  all  variously  painted, 
of  which  they  do  not  preserve  the  least  memory.  It  is  very  curious 
to  see  these  paintings  all  covered  wiCh  earth,  which  when  taken  ofl^ 
they  appeared  to  have  suffered  nothing  by  it  I  believe  this  may 
be  accounted  for,  by  there  being  lio  damp  or. moisture  in  the  place; 
and  that  the  dry  earth  has  been  rather  preservative  than  hurtful  to 
them.  The  ancient  beams  are  yet  discernible,  but  they  are  become 
like  charcoal.  And  I  have  seen  there  a  place  where  anciently  they 
kept  lime  for  building;  a  great  quantity  of  which  yet  remains  as 
fresh  as  if  made  but  yesterday. 

Extract  of  a  Letter  from  Mr.  Geo.  Knapton  to  Mr.  Charles 
Knapton,  on  the  same  subject. 

The  ancient  city  of  Herculaneum,  which  was  swallowed  up  by 
an  earthquake,  is  now  under  the  town  of  Portici,  a  quarter  of  a  mile 
firom  the  sea,  at  the  foot  of  Vesuvius  ;  and  has  no  other  road  to  it 
but  that  of  the  town-well,  which  is  none  of  the  most  agreeable,  being 
ill  some  parts  very  straight,  in  others  wide,  and  cut  in  a  most  rude 
manner.  Toward  the  bottom,  where  you  go  into  the  city,  it  is  very 
'  broad,  which  they  have  made  so,  to  turn  the  columns,  which  were 
brought  up ;  they  began  this  excavation  27  years  ago^  and  worked 
5  years. 

The  principal  things  found  were,  two  columns  of  oriental  alabaster, 
which  were  sold  for  50^000  ducats ;  also  many  fine  statues,  the  best 
of  which  were  sold,  and  some  were  sent  to  Lorraine.  Five  are  set 
up  in  the  market  place,  all  clothed  figures,  one  in  a  consular  habit, 
the  others  women ;  they  are  all  well  dressed,  and  in  a  fine  taste, 
but  want  the  heads.  In  the  duke's  villa,  which  is  near  and  by  the 
sea-side,  are  two  others  entire,  both  women ;  one  seems  to  be  a 
Livra  ;  also  the  fragments  of  a  naiked  figure,  which  wants  the  head 
and  arms,  of  a  good  style.  These,  with  some  ornaments  and  frag- 
ments of  various  sorts  of  marbles,  are  all  that  is  to  be  seen  there  of 
what  has  been  dug  up. 

Having  descended  down  the  well,  Mr.  K.  says,  the  place  gives  one 
a  perfect  idea  of  a  city  destroyed  in  that  manner:  for  one  there  sees 
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j;rcat  quantilies  of  timber,  in  the  forms  of  beams  and  rafters,  some 
lying  one  way,  some  another ;  some,  as  they  brokie  in  the  fall,  others 
entire ;  these  are  sticking  in  the  sides  of  the  ways,  and  are  become 
a  perfect  charcoal ;  but  those  in  moist  places,  and  where  the  water 
oozes,  you  may  run  your  hand  into,  and  work  like  a  paste,  and  they 
have  more  the  colour  of  rotten  wood.    The  walls  are  some  tumbled 
slanting,  others  crossing  them,  and  many  are  upright.  One  sees  great 
quantities  of  marble,  as  bits  of  window-cases  and  other  ornaments, 
sticking  out  in  all  parts.     I'here  seem  to  be,  in  one  place,  the  ruins 
of  some  magnificent  building,  which  they  have  dug  round  ;  for  there 
appear  the  bases  in  white  marble  of  square  and  round  columns,  which 
are  all  of  a  size ;  and,  what  is  surprising,  they  have  not  examined 
whether  they  have  any  columns  on  them,  which  one  stroke  of  the 
pick-axe  would  have  done.     I  scraped  away  the  earth  at  the  side  of 
the  base  of  a  pilaster,  and  found  the  wall  covered  with  a  very  beau- 
tiful marble,  but  could  not  reach  to  discover  what  was  on  the  top  of 
it.     There  are  but  two  columns  that  appear,  one  of  a  red  marble  the 
other  of  brick  covered  with  stucco,  and  fluted^     In  one  place  there 
are  about  14  steps,  which  resembled  the  seats  of  a  theatre.     Some  of 
the  walls  have  the  plaster  remaining,  and  are  painted,  the  colours 
still  fresh.     One  sees  nothing  but  pure  earth  mixed  with  these  ruins, 
whereas  the  surface  of  all  that  part  of  the  country,  quite  to  the  sea, 
is  covered  with  the  cinders  of  Vesuvius.    The  buildings  were  of  brick 
covered  with  marble ;  for  I  found  no  other  sort  of  stone  there,  but 
thin  plates  of  marble  of  all  sorts  in  great  quantity.     Neither  are 
there  any  bases  or  capitals  of  large  columns :  two  feet  diameter  is  the 
most.    Captain  Emmory  brought  away  a  small  capital  of  a  pilaster, 
which  is  very  curious,  it  being  much  the  same  as  was  used  by  the 
Goths  in  Italy.    This  makes  me  think,  that  they  revived  the  ancient 
barbarous  style,  used  before  the  introduction  of  the  Greek  for  the 
■capital.   This  is  certainly  more  ancient  than  the  time  of  the  Goths  in 
Italy.    It  was  the  only  one  of  the  kind  we  saw  there. 

November  18,  1753.  The  things  of  which  Signor  Pademi  says  he 
bad  the  charge,  are  many  and  extraordinary,  consisting  of  metals : 
that  is,  bronzes,  silver  and  gold  of  all  kinds,  of  excellent  workman- 
ship. Beautiful  cameos  and  intaglios.  Glass  of  all  sorts.  Various 
productions  of  the  earth;  such  as  grain,  beans,  figs,  dates,  nuts, 
pistachios,  almonds,  rice,  bread.  Colours  for  painting.  Medicines 
in  pills,  and  other  forms,  with  their  marks.    A  phial  of  oil.    Gold 
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lace,  perfectly  well  preserved^  atkl  cztremdy  cuHouft^  or  account  of 
its  being  made  with  mattj  |pcld«  apua  out,  without  any  silk^  or  other 
yarn.  Soap>  bran,  and  a  variety  of  otber  thiogt^  which  it  vn^rt  te« 
dious  here  to  ennmerate. 

There  were  found  nany  Tolumet  of  papyrus,  but  turned  to  a  sort 
of  charcoal,  and  ao  brittle,  that,  being  touched,  it  fell  to  ashes.  Yet 
by  his  Biajeaty'i»  orders,  be  made  many  trials  to  open  them,  but  aU 
to  no  purpose ;  excepting  some  scraps  containing  sotlne  words,  by 
which  it  speared  in  what  manner  the  whole  was  written.  The 
characters  are  made  with  a  very  black  tincture,  exceeding  the  dark*- 
ness  of  charcoal*. 

There  were .  found  also  very  lately  three  beautiful  statues  of 
marble,  and  one  of  them  excellent ;  six  beads  of  bronze,  of  which 
here  was  one  that  gave  hopes  of  findii^  the  statue  it  belongs  to.  It 
is  a  young  Hercules,  of  a  kind  of  work  that  has  no  fellow  in  the  way 
of  metal,  having  the  hair  finished  in  a  surprising  manner.  Also 
several  little  figures  of  metaf;  a  sistrum  very  neat  and  well  pre- 
served ;  and  not  a  day  passes  but  they  bring  some  curiosities  newly 
found. 

April  27,  1754.  The  place  where  they  are  digging  at  present,  is 
under  11  Bosco  di  Sant'  Agostino,  but  a  little  distant  fi*om  the  royal 
palace  at  Portici.  Its  depth  is  one  hundred  and  twenty  •five.  Nea- 
politan palmsf,  one  of  which  is  more  than  the  mercantile  canna  of 
Rome.  All  the  buildings  discovered  in  this  site  are  noble :  many 
of  the  pavemenU  are  c^  mosaic,  variously  and  finely  made  ;  others 
are  of  different  coloured  marbles,  disposed  with  a  beautiful  sym- 
metry ;  and  most  of  them  are  already  taken  up.  In  one  'of  these 
buildings  there  has  been  found  an  entire  library,  composed  of  vo- 
lumes of  €ae  Egyptian  papyrus,  of  which  two  hundred  and  fifty 
have  been  taken  out ;  and  the.place  is  not  yet  cleared  or  emptied, 
it  having  been  deemed  necessary  to  erect  props  first,  to  keep  the 
earth,  which  lies  above  it,  from  falling  in  upon  it.  These  volumes 
of  papyrus  consist  of  Latin  and  Greek  manuscripts ;  but  from  their 
brittleness,  occasioned  by  the  fire  and  time,  it  is  not  possible  to  un- 
roll them,  being  now  decayed  and  rotten.  There  have  been  found 
some  of  those  small  tables,  which  they  covered  with  wax  and  the 

*  Since  this  was  written  some  saccessful  attempts  have  been  made  to  noravel 
these  ancient  mannscripts,  which  treat  of  philosophy,  mosic,  &c« 
t  The  Neapolitan  palm  is  calcniated  at  11  j  inches  English.— Orig. 
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nd  tfbeii  wrale  on  thetn  with  the  ftylm ;  but  all  these 
mxe  becoBM  m  kind  of  cinder,  and  have  also  suffered  by  the  damps : 
from  both  which  circumstances  they  are  now  so  tender,  that  they 
break  with  the  touch. 

In  the  same  place  there  have  been  found  three  small  busts ;  one 
of  Epicurus,  another  of  Zeno,  and  the  third  of  Huroachus;  with 
the  names  of  each  inscribed  on  the  basis,  in  Greek  lett^^  A  little 
distant  from  the  preceding  site  has  been  discovered  anadMr  siUt 
building,  with  a  s()uare  court  belonging  to  it ;  the  inside  of  whidi 
alone  has  been  hiterto  rmwnitifd,  tins  square  is  formed  with 
fluted  cohiffiBs  made  of  brick  stuccoed.  .In  the  angles  were  four 
terms  of  marble,  with  busts  on  them,  in  bironze,  of  the  finest  man- 
ner, having  the  name  of  the  Greek  workman  on  one  of  them.  In 
the  centre,  between  the  terms,  was  a  small  fountain,  formed  by  a 
▼ase  shaped  Kke  a  cockle*shen,  and  supported  by  a  small  fluted  co« 
lumn.  There  havet>een  also  found  three  other  busts,  large,  and  in 
bronze,  likewise  of  the  most  excellent  workmanship.  Within  these 
few  days  the  following  things  have  been  taken  out  of  the  same  site ; 
viz.  a  female  statue,  six  palms  high,  perhaps  a  goddess,  though  with- 
out any  attribute^^and  but  of  middling  workmanship  ;  two  most 
beautiful  candlesticks,  six  palms  and  a  half  high,  exquisitely  wrought 
in  chased  work  ;  other  candlesticks,  much  damaged  by  the  fire  and 
time;  ioiany  fragmenu  in  bronz6,  which,  not  having  any  particular 
merit,  it  is  needless  to  describe,  except  two  small  figures  of  fauns, 
that  are  finely  executed.  In  the  same  place  was  discovered  a  large 
fountain,  lined  throughout  with  lead :  round  it  were  eleven  heads 
of  lionesses,  out  of  which  the  water  flowed.  Pipes  of  lead  are  very 
often  met  with ;  and  scarcely  a  day  passes  but  something  is  brought. 

October  16,  17M.  The  first  thing  here  discovered  was  a  garden, 
in  which  were  fo^nd  several  marble  statues  of  excellent  Greek 
artists.  This  route  led  towards  a  palace,  which  Isy  near  a  garden.  But 
before  arriving  at  the  palace,  they  came  to  a  long  square,  which  formed 
a  kind  of  forum,  and  was  adorned  throughout  with  columns  of  stucco; 
in  the  middle  of  which  was  a  bath.  At  the  several  angles  of  the 
square  was  a  terminus  of  marble,  and  orl  every  one  of  those  stood  a 
bust  of  bronze,  of  Greek  workmanship,  one  of  which  had  on  it  the 
name  of  the  artist,  ADOAAnNIOS  APX  OT  ABHSAIOZ.  A  small 
fountain  was  placed  before  each  terminus,  which  was  constructed  in 
the  f<dlowing  manner:  level  with  the  pavement  was  a  vase  to  receive 
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the  water,  which  fell  from  above ;  in  the  middle  of  this  vase  was  a 
stand  of  balustrade  work,  to  support  another  marble  vase.  This 
second  vase  was  square  on  the  outside,  and  circular  within/where  it 
had  the  appearance  of  a  scallop-shell ;  in  its  centre  was  the  spout, 
which  threw  up  the  water,  that  was  supplied  by  leaden  pipes  inclosed 
within  the  balustrades.  Among  the  columns,  which  adorned  the 
bath,  were  alternately  placed  a  statue  of  bronze,  and  a  bust  of  the 
same  metal,  at  the  equal  distance  of  a  certain  number  of  palms. 
Seven  statues  were  taken  out  from  April  15  to  September  30,  near 
the  height  of  six  Neapolitan  palms,  except  one  of  them,  which  is 
much  larger,  and  of  an  excellent  expression.  This  represents  a 
faun  lying  down,  which  appears  to  be  drunk,  resting  on  the  goat- 
skin, in  which  they  anciently  put  wine.  Two  other  of  these  statues 
are  of  young  men,  and  three  of  nymphs,  all  of  middling  workman- 
ship. September  27,  I  went  myself  to  take  out  a  head  in  bronze, 
which  proved  to  be  that  of  Seneca,  and  the  finest  that  has  hitherto 
appeared,  being  as  excellent  a  performance  as  can  well  be  conceived. 
Our  greatest  hopes  are  from  the  palace  itself,  which  is  of  a  very 
large  extent.  As  yet  we  have  only  entered  into  one  room,  the  floor 
of  which  is  formed  of  mosaic  work,  not  inelegant.  It  appears  to 
have  been  a  library,  adorned  with  presses,  inlaid  with  different  sorts 
of  wood,  disposed  in  rows ;  at  the  top  of  which  were  cornices,  as  in 
our  own  times.  I  was  buried  in  this  spot  more  than  twelve  days,  to 
carry  off  the  volumes  found  there ;  many  of  which  were  so  perished, 
that  it  was  impossible  to  remove  them.  Those,  which  I  took  away, 
amounted  to  the  number  of  three  hundred  and  thirty-sevens  all  of 
them  at  present  incapable  of  being  opened.  These  are  all  writ- 
ten in  Greek  characters.  While  I  was  busy  in  this  work,  I  ob- 
served a  large  bundle,  which,  from  the  size,  I  imagined  must  con- 
tain more  than  a  single  volume.  I  tried  with  the  utmost  care  to  get 
it  out,  but  could  not,  from  the  damp  and  weight  of  it.  However,  I 
perceived  that  it  consisted  of  about  eighteen  volumes,  each  of  ^hich 
was  in  length  a  palm  and  three  Neapolitan  inches ;  being  the  longest 
hitherto  discovered.  They  were  wrapt  about  with  the  bark  of  a 
tree,  and  covered  at  each  end  with  a  piece  of  wood.  All  these  were 
written  in  Latin,  as  appears  by  a  few  words,  which  broke  ofi^  from 
them.  I  was  in  hopes  to  have  got  something  out  of  them,  but  they 
are  in  a  worse  condition  than  the  .Greek.  From  the  latter  the  public 
will  see  some  entire  columns,  having  myself  had  the  good  fortune  to 
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extract  two,  and  many  other  fine  fragments.  Of  all  these  an  account 
halt  been  drawn  up,  and  pubhshed  together  with  other  Greek  charac- 
ter*, on  copper*plates.  At  present  the  monk,  who  was  sent  for  from 
Rome,  to  try  to  open  the  former  manuscripts,  has  begun  to  give  us 
some  hopts  in  respect  to  one  of  them.  Those  which  I  have  opened, 
are  philosophical  tracts,  the  subjects  of  which  are  known  to  me ; 
but  I  am  not  at  lil>erty  to  be  more  explicit. 

Jan.  1755.  Near  the  royal  palace  at  Portici,  has  been  discovered 
a  Urge  garden,  with  a  palace  belonging  to  it.  In  one  room  of  this 
palace  was  found  a  mosaic  pavement,  made  up  of  different  coloured 
stones.  It  represents  a  city  surrounded  with  walls,  having  four 
towers,  one  at  each  corner ;  and  has  since  been  take'n  up,  to  be  placed 
with  other  beautiful  antique  pavements  in  the  king's  gallery. 

Extract  of  a  Letter  from  Camillo  Pademi,  dated  at  Naples, 
Jan.  1755. 

October  92, 1754,  was  found  a  bust  in  bronze,  larger  than  life,  and 
of  excellent  Greek  workmanship ;  which,  from  some  circumstances, 
may  be  thought  to  be  a  Syrian  king.  It  has  eyes  of  white  marble, 
like  many  other  busts  which  have  been  met  with.  November  S7, 
was  discovered  the  figure  of  an  old  faun,  or  rather  a  Silenus,  repre- 
sented as  sitting  on  a  bank;  with  a  tyger  lying  on  his  left  side,  on 
which  his  hand  rested.  Both  these  figures  served  to  adorn  a  foun- 
tain, and  from  the  mouth  of  the  tyger  had  flowed  the  water.  This 
Silenus  was  of  bronze,  and  of  good  workmanship.  The  head  was 
crowned  with  ivy,  the  body  all  over  hairy,  and  the  thighs  covered 
with  a  drapery. 

From  the  same  spot  were  taken  out,  November  29,  three  little  boys 
of  bronze,  of  a  good  manner.  Two  of  these  are  young  fauns,  having 
the  horns  and  ears  of  a  goat.  They  have  silver  eyes,  and  each  a 
goat-skin  on  his  shoulder,  in  which  they  anciently  put  wine,  and 
Uirough  which  here  the  water  issued.  The  third  boy  is  also  of  bronze, 
has  silver  eyes,  is  of  the  same  size  with  the  two  former,  and  in  a 
standing  posture  like  them,  but  is  not  a  faun.  On  one  side  of  this 
last  stood  a  small  column,  on  the  top  of  which  was  a  comic  mask,  that 
served  as  a  capital  to  it,  and  discharged  water  from  its  mouth.  All  the 
figures  before  described  are  two  palms  in  height  without  their  bases. 

December  16,  in  the  same  placf  were  discovered  another  boy. 
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with  another  mask,  and  three  other  fauns ;  in  all  respects  like  those 
which  were  found  the  37th  and  29th  of  November,  except  that  there 
was  DO  tyger.  Besides  these,  they  met  with  two  little  boys  in  bronze, 
somewhat  less  than  the  former.  .  These  likewise  were  in  a  standlpg 
posture,  had  silver  eyes,  and  held  each  of  them  a  vase,  with  handles, 
on  his  shoulder ;  hence  the  water  flowed.  They  also  dug  out  an 
old  faun,  crowned  with  ivy,  having  a  long  beard,^a  hairy  body, 
and  sandals  :on  his  feet  He  sat  astride  on  a  large  goat*skin,  hold* 
ing  it  at  the  feet  with  both  his  hands,  from  which  had  issued  a  larger 
quantity  of  water  than  from  the  others ;  though  the  faun  himself 
is  of  the  same  size  with  the  former. 

All  the  above-mentioned  figures  wese  taken  out  of  a  plaois  not 
exceeding  eight  palms  square,  and  were  covered  with  the  ruins  of 
the  building ;  for  they  were  not  in  a  garden,  but  in  a  room  p&ved 
with  mosaic  work,  the  remaining  part  of  which^e  are  now  going  on 
to  examine.  We  have  likewise  found  a  large  quantity  of  household 
furniture,  made  of  earthen  and  iron  ware,  and  some  glass. 

December  16, 1756.  Twa  volumes  of  the  ancient  papyrus  have 
been  unrolled.  One  treats  of  rhetoric,  the  other  on  music ;  and 
both  are  written  by  the  same  author,  Philodemus.  II  Signer  Ca* 
Donico  Mazzocchi,  a  very  learned  gentleman  of  this  city,  is  now 
translating  them  from  the  Greek.  There  are  two  persons  constantly 
employed  in  unrolling  other  volumes. 

In  the  month  of  April  were  found  two  fine  busts  of  women,  the 
subjects  unknown.  Also  a  young  stag,  of  excellent  workmanship,  on 
a  base.  The  height  of  it,  from  the  feet  to  the  top  of  the  head,  is 
three  palms  and  a  half.  Likewise  its  companion,  but  broken  in 
many  pieces.  In  May,  a  small  young  hog.  In  October,  a  female 
statue,  of  middling  workmanship.  Also  a  Silenus,  a  palm  and  three 
inches  high,  standing  on  a  square  base,  raised  on  three  rows  of  steps, 
supported  at  the  angles  by  lions'  daws.  He  has  a  bald  head,  a  long 
curled  beard,  a  hairy  body,  and  naked  feet  The  drapery  about 
him  is  loose  and  flowing :  the  fore  finger  of  each  hand  is  extended, 
and  all  the  rest  are  closed.  From  his  back  arises  a  branch  above  the 
head,  where  it  divides  into  two,  which,  twisting  their  foliage  round 
it,  fall  and  spread  themselves  below  the  shoulders,  on  each  of  which 
a  stand  is  placed  to  fix  a  lamp.  In  the  middle,  between  the  extre- 
mities of  these  two  small  branches,  is  a  bird  resembling  a  parroquet. 
The  whole  of  this  figure  is  in  a  very  good  taste.     All  these  things 
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above-mentioned,  are  of  bronze.  In  NoTember  was  dUcorered  a 
beautiful  marble  terminus,  of  Greek  workmanship,  as  large  as  the 
life.  It  is  dressed  in  a  chlamys,  has  a  young  eottoCenance,  and  the 
.  bead  is  covered  with  a  Grecian  helmet.  Many  ether  things  have  also 
been  found ;  as  lamps,  vases,  and  such  Kke,  in  bronze^  And  we 
have  often  met  with  painting^. 

Feb.  1, 1758.  Having  been  worlung  continually  at  Hercolaneum, 
Pompeii,  and  Stabiss,  fince  bis  communication  of  December  16, 
1756,  the  most  remarkable  discoveries  made  there  are  the  foU 
lowing : 

February  1757,  was  found  a  small  and  most  beantiful  figure  of 
a  naked  Venus  in  bronze,  the  height  of  which  is  six  Neapoliian 
inches.  She  has  silver  eyes,  bracelets  of  gold  on  her  arms,  and 
chains  of  the  same  metal  above  her  feet ;  and  appears  in  the  attitude 
of  loosening  one  of  her  sandaU.  The  base  is  of  bronze  inlaid  with 
foliage  of  silver,  on  one  side  of  which  is  placed  a  dolphin. 

In  July  was  found  an  inscription,  about  twelve  Neapolitan  palms 
in  length,  as  follows : 

IMP  ,  CAESAR  f  VESPASIAN V8  ,  AVO  ,  PONTIP  ,  MAX 

TaiB  ,  POT  ,  VII'  IMP  •  ZVll  •  P  •  P  •  cos  •  vTl"'  DESIGN  *  VIII 

VBMPLVM  ,  MATRI8  ,  OEVM  ,  TBRRAB  ,  MOTV  ,  CONLAPSVM  ,  RBSTITVIT. 

After  having  found  a  great  number  of  volumes  of  papyrus  jn  Her- 
colaneum ;  many  pugillaries,  styles,  and  stands  with  ink  in  them ; 
at  len^h,  in  the  month  of  August,  on  opening  a  small  box,  was  also 
found^  the  instrument  with  which  they  used  to  write  their  manu* 
scripts.  It  is  made  of  wood,  of  an  oblong  form,  but  petrified,  and 
broken  into  two  pieces.  There  is  no  slit  in  it,  that  being  unneces* 
sary,  as  the  ancients  did  not  join  their  letters  in  the  manner  we  do, 
but  wrote  them  separate. 

In  September  were  discovered  eight  marUe  busts,  in  the  form  of 
termini.  Oneof  these  represents  Vitellius,  another  Archimedes;  and 
both  are  of  the  finest  workmaQship.  The  fbltowing  characters  in  a 
Mack  tint,  are  still  legible  on  the  latter,  namely  APZIMAE,  which  is 
all  the  inscription  that  now  remains.  In  October  was  dug  up  a  cu- 
rious bust  of  a  young  person,  who  has  a  helmet  on  hia  head  adorned 
with  a  civic  crown,  and  cheek^pieces  fastened  under  his  chin;  Also 
another  very  fine  bust  of  a.  philosopher  with  a  beard,  and  short  thick 
hair,  having  a  slight  drapery  on  his  left  shoulder.    Likewise  two 
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female  busts ;  one  unknown,  in  a  veil :  the  other  Minerva,  with  a 
helmet ;  both  of  middlings  workmanship.  In  November  we  met 
with  two  busts  of  philosophers  of  excellent  workmanship,  and,  as 
may  be  easily  perceived,  of  the  same  artist;  but  unfortunately,  like 
many  others,  without  names.  In  January  was  found  a  small  but 
most  beautirul  eagle,  in  bronze.  It  has  silver  eyes,  perches  on  a 
praefericuluro,  and  holds  a  fawn  between  its  talons.  In  the  same 
month  was  discovered  at  Stabise,  a  terminus  six  palms  high,  on  which 
is  a  head  of  Plato,  in  the  finest  preservation,  and  performed  in  a 
very  masterly  manner.  Also  divers  vases,  instruments  for  sacrificing, 
scales,  balances,  weights,  and  other  implements  for  domestic  uses, 
all  in  bronze. 

Having  finished  the  examination  and  arrangement  of  the  scales, 
balances,  and  weights^  which  were  very  numerous  in  the  museum  ; 
it  was  remarkable  that  many  of  the  former,  with  all  the  weights, 
exactly  answer  those  now  in  use  at  Naples. 

To  this  full  account  of  the  antiquities  discovered  at  Herculaneum, 
we  shall  only  add  the  following  entertaining  description  of  the  gcr. 
neral  appearance  of  the  city,  and  the  entrance  into  it ;  and  of  the 
great  pains  and  dexterity  evinced  in  unfolding  the  scorched  rolls  of 
papyrus. 

The  entrance  into  Herculaneum  is  described  to  be  down  a  narrow 
passage,  cut  with  a  gradual  descent ;  and  towards  the  bottom  into 
steps,  and  the  city  is  supposed  to  lie  about  sixty  feet  under  the  sur- 
face of  the  ground.  Those  who  go  down  into  it,  carry  each  of  them 
a  wax  taper,  and  are  preceded  by  a  guide.  It  is^  supposed  that  be^ 
sides  the  earthquake,  which  swallowed  up  this  town,  it  was  also  at 
the  same  time  overwhelmed  with  the  burning  lava,  which  ran  down 
from  mount  Vesuvius,  during  the  eruption.  And  accordingly  all  the 
passages  into  it  are  cut  through  this  lava ;  which  is  a  very  hard  sub- 
stance, like  stone,  of  a  slate  colour,  and  said  to  be  composed  of 
various  kinds  of  metals  and  glass ;  which,  indeed,  is  manifest  in  the 
appearance  of  it.  The  streets  of  Naples  are  paved  with  the  same 
lava  ;  but  it  seems  to  be  of  a  much  more  sofl  and  sandy  substance 
in  Herculaneum,  than  in  the  place  where  they  dig  it  for  use. 

The  appearance  of  this  city  would  greatly  disappoint  such,  as 
should  have  raised  their  expectation  to  see  in  it  spacious  streets  and 
fronts  of  houses;  for  they  would  fiiid  nothing  but  long  narrow  pas- 
sagesi  just  high  enough  to  walk  upright  in,  with  a  basket  on  ihti 
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h^ad  ;  and  wide  enough  for  the  workmen,  who  carry  them,  to  pass 
each  other,  with  the  dirt  they  dig  out.  There  h  a  vast  number  of 
these  passages,  cut  one  out  of  another ;  so  that  one  might  perhaps 
walk  the  space  of  two  miles,  by  going  up  every  turning. 

Their  method  of  digging  is  this  :  whenever  they  find  a  wall,  they 
clear  a  passage  along  the  side  of  it.  When  they  come  to  an  angle, 
they  turn  with  it;  and  when  they  come  to  a  door  or  a  window,  they 
make  their  way  into  it.  But  when  they  have  so  done,  they  are  far 
from  finding  themselves  in  a  spacious  room,  or  open  area ;  for  all  the 
rooms  and  places  they  have  yet  found,  are  so  filled  with  lava,  that  it 
sticks  on  to  the  sides  of  the  walls ;  and  they  can  advance  no  farther 
than  as  they  can  make  their  way  by  digging;  which  is  such  labour, 
that  when  they  cease  to  find  any  thing  worth  their  search,  they  fill 
up  the  place  again,  and  begin  to  dig  elsewhere.  By  which  means 
no  place  is  quite  cleared.  Consequently  it  does  not  appear  how 
many  stories  high  the  houses  may  be ;  nor  is  any  thing  to  be  seen 
over  head  but  lava.  In  this  are  vast  numbers  of  burnt  beams,  that 
seem  to  have  been  joists  of  floors,  though  they  are  now  little  more 
than  black  dust ;  and  where  they  are  quite  mouldered  away,  one 
may  plainly  see  the  grain  of  the  wood  imprinted  on  the  lava,  so  close 
did  it  stick. 

A  skeleton  was  found  in  a  door- way,  in  a  running  attitude,  with  > 
one  arm  extended,  which  appeared  to  have  had  a  bag  of  money  in 
the  band  of  it,  for  the  lava  had  taken  so  exact  an  impression  of  the 
man,  that  there  was  a  hole  under  the  band  of  the  extended  arm ; 
which  hole  was  apparently  the  impression  of  the  bag,  and  several 
pieces  of  silver  coin  were  found  in  it.  This  man  therefore  must 
have  had  notice  enough  of  the  danger,  to  endeavour  to  secure  his 
treasure ;  though  he  must  have  been  instantaneously  encompassed 
with  liquid  fire  in  attempting  it.  No  manuscripts  have  yet  been 
found ;  but  they  have  met  with  some  few  inscriptions  on  marble, 
but  none  of  any  consequence,  or  which  serve  to  give  new  light  on 
any  point  of  antiquity. 

l*he  writer  proceeds  next  to  give  some  account  of  the  paintings, 
and  observes  that  much  the  greatest  part  of  them  are  little  better 
than  what  you  will  see  on  an  alehouse  wall.  They  are  all  parnted 
on  plaster,  which  has  been  very  carefully  separated  from  the  wall, 
in  as  large  pieces  as  possible.  These  pieces  are  now  framed,  and 
there  are  above  1500  of  t^em,  but  not  above  twenty  that  are  to* 
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leraUe.  Hie  best  of  them  are  three  large  pieces ;  one  of  which  if 
a  sort  of  history  piece*  containiDg  four  figures,  with  some  expression 
in  their  faces;  but  even  these  best,  if  they  were  modern  per? 
formances,  would  hardly  be  thought  worthy  of  a  place  in  a  garret. 
There  are  about  a  dozen  little  pieces,  of  women  dancing,  centaurs, 
kc  the  attitudes  of  which  are  very  genteel,  and  the  drawing  pretty, 
but  the  shading  is  mere  daubing. 

The  colouring  is  allowed  to  be  surprisingly  fresh  and  well  pre- 
served, considering  how  long  it  has  been  done,  but  the  painters 
seem  to  have  been  masters  of  only  a  &w  simple  colours,  and  those 
not  very  good.  The  red  is  the  brightest  and  best.  The  lava  was 
found  sticking  to  all  the  painting;  which,  some  think,  has  helped  to 
preserve  it  The  paint  is  liable  to  be  rubbed  off;  to  prevent  which 
inconvenience,  they  have  slightly  varnished  it. 

The  designs  of  the  greatest  part  of  these  paintings  are  so  strange 
and  uncouth,  that  it  is  almost  impossible  to  guess  what  was  aimed 
at  Much  of  it  looks  like  such  Chinese  borders  and  ornaments  as 
ire  see  painted  on  skreens.  There  are  numbers  of  little  figures 
dsncing  on  ropes ;  a  few  small  bad  landscapes ;  and  some  very  odd 
pieces,  either  emblematical,  or  perhaps  only  the  painter's  whim.  Of 
which  last  the  writer  gives  two  specimens;  one,  of  a  grasshopper 
driving  a  parrot ;  the  other,  of  a  vast  great  head,  in  the  midst  of 
what  seems  to  have  been  intended  for  a  green  field  encompassed 
with  a  hedge. 

The  theatre  is  a  conspicuous  objeft ;  and  it  is  thus  described  by 
Mr.  Freeman.  The  building  is  in  the  form  of  a  horse -shoe.  Thai 
part  where  the  spectators  sat,  is  visible,  and  consists  of  eighteen  rows 
of  broad  stone  seats,  one  above  another,  in  a  semicircular  form.  Ai 
proper  distances  within  the  circuit  of  the  seats,  through  the  whole 
range,  fropn  bottom  to  top,  are  little  narrow  flights  of  steps,  bjr 
which  the  spectators  might  come  to,  or  go  firom,  their  seats  common 
diously,' without  crouding.  These  steps  or  stairs  also  lead  up,  in  a 
straight  line,  to  a  sort  of  gallery,  several  feet  wide,  which  ranges  aU 
ronnd  the  outside  of  the  theatre,  and  is  called  the  precinct ;  above 
which  there  are  other  stairs,  which  lead  to  a  second.  By  this  prc«i 
cincMt  is  judged,  that  the  theatre  with  the  orchestra,  must  be  about 
fifty*two  or  fifty-three  feet  diameter. 

Going  round  the  theatre,  are  seen  several  large  square  pilastequ 
equally  distant  fioom  each  other ;  and  which  supported  the  whole  edt- 
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Bo^.  These  piltsters  are  of  a  thin  compact  red  brick,  adorned  with 
marble  cornices.  The  pavement  of  this  theatre  must  hare  been  very 
beautiful,  by  the  diBerent  coloured  marble  that  has  been  taken  out 
of  it,  and  some  that  remain.  In  short,  by  the  broken  pieces  of 
cornices,  mouldings,  artd  carved  wotk,  and  the  many  fragments  of 
pilars,  &c.  which  have  been  found  within  and  without  the  theatre, 
it  appears  to  have  been  a  most  magnificent  edifice. 

There  are  two  principal  gates  to  the  theatre,  with  inscriptions  on 
thne  architraves,  which  are  taken  out,  and  placed  in  the  king^s  palace, 
among  the  other  cunositiei. 

There  is  another  opening,  distant  from  that  which  leads  to  the 
theatre^  by  which  they  have  made  a  way  into  some  houses.  Here 
they  seem  to  have  dug  infinitely  more  than  about  the  theatre ;  for 
OIK  may  ramble,  as  in  a  labyrinth,  for  at  least  half  a  mile.  Among 
the  things  that  have  be^  dug  out  of  either  of  the  two  places,  ar^ 
m«ny  |>mtts  of  broken  horses,  with  part  of  a  triumphal  car  or  chariot, 
idl  of  gflt  bronze ;  and  which,  they  say,  Wais  placed  over  one  of  the 
gates  of  the  theatre.  Two  equestrian  stsltues,  which  were  foui^d  on 
each  side  of  one  of  the  said  gates,  and  they  suppose  fronting  a  street 
that  kd  to  the  theatre.  Those,  they  say,  were  ere<^ted  in  honour  o^ 
the  two  Balbf,  father  and  son,  who  were  benefactors  to  the  Heticu* 
laaeans.  One  of  these  statues  cannot  be  repaired ;  the  other,  which 
happened  to  be  better  ptieserved,  is  well  repaired,  and  is  set  up  un-' 
der  the  piazza  in  the  gateway  of  the  king's  palace  at  Portici. 

This  is  a  most  beautiful  statue,  and  is  considered  to  be  one  of  the 
beat  in  the  world.  Not  far  froin  it  at  the  bottom  of  the  palace 
staircase,  are  fitted  a' beautifVll  statue  of  the  emperor  Vitellius,  very 
perfect  and  entire;  one  of  Nero,  with  a  thunderbolt  in  his  hand ;  one 
of  Vespasian  ;  one  of  Claudius;  one  of  (yermahtcus ;  and  two  beau- 
tiful statues,  sitting.  Th^re  aire  many  others,  of  marble,  and  of 
bronze,  all  lat^rthan  life;  and^ven  some  gigantic,  orcdlossal; 
many  without  heads,  or  arms/ and  others  so  destroyed  as  never  to 
be  repaired.  Of  busts,  there  are  some  very  beaotifbl,  as  that  of 
Jupiter  Ammon,  Neptune,  Mercury,  Juno,  Ceres,  Pallas,  &c.  In 
the  apartments  of  the  palace  is  a  vast  number  of  little  statues,  many 
of  whioh  are  extremely  beautiful :  also  agrieat  number  of  little  idols, 
tripods,  lachrymatories,  and  many  vases  curiously  wrought  Among 
these  is  a  whole  loaf  of  bread  burnt  to  a  coal,  which  they  will  not 
sdfler  any  one  to  touch.    It  is  covered  with  a  glass  bell,  through 
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which  are  perceived  letters  on  the  loaf>  which  possibly  were  the 
baker's  mark. 

There  are  many  other  valuable  curiosities  locked  up  m  the 
king's  closet  and  private  apartments ;  such  as  medals,  intaglios,  and 
cameos. 

Of  the  pictures,  some  were  taken  out  of  a  temple  near  the  theatre, 
others  from  the  houses.  They  have  all  preserved  their  colours  to 
admiration,  which  are  very  lively.  They  are  painted  in  fresco,  and 
were  sawed  out  of  the  walls,  with  much  trouble  and  care ;  and  are 
now  fixed,  with  binding  mortar,  or  cement,  in  shallow  wooden  cases, 
to  prevent  their  breaking,  and  varnished  over,  to  preserve  their  co- 
lours. You  must  think,  that  these  pictures  are  not  alike  valuable, 
otherwise  than  from  their  antiquity;  some  dodbtless  have  been 
done  by  good  hands,  others  by  bad,  as  one  sees  by  the  works  of 
those  now-a-days.  There  are  two  as  large  as  life.  One  of  these 
pictures,  they  say,  represents  Theseus.  The  figure  is  naked,  and  holds 
a  small  club  in  his  hand :  between  his  legs  lies  a  Minotaur,  the  pos- 
ture of  which  produces  a  most  admirable  foreshortening.  There 
stand  about  him  also  three  little  boys,  one  of  which  kisses  his  right 
hand,  another  embraces  his  left  arm,  and  the  third  his  left  hand ; 
all  extremely  well  expressed.  The  other  picture  is  of  the  same  size 
as  the  former,  and  composed  of  many  figures  as  large  as  life.  A 
woman  sitting  with  a  wand  in  her  band,  and  crowned  with  flowers; 
on  one  side  of  her  stands  a  basket  of  pomegranates,  grapes,  and 
other  fruit ;  near  her  is  a  little  satyr  or  faun,  playing  on  one  of  the 
ancient  instruments,  of  six  or  eight  tubes,  joined  together  in  a  row. 
There  is  a  lusty  naked  'man  standing  by  her>  with  bis  face  turned 
somewhat  towards  her,  with  a  short  black  beard.  He  has  a  bow, 
a  quiver  of  arrows,  and  a  club.  In  the  same  piece  is  another  wo- 
man, who  appears  talking  to  the  first ;  she  is  crowned  with  ears  of 
com.  There  is  also  a  hind  giving  suck  to  a  boy,  which  they  say  re- 
presents the  story  of  the  discovery  of  Telephus.  Another  picture 
represents  a  winged  Mercury,  with  a  child  sitting  across  his  neck, 
neaT  whom  is  a  woman  sitting,  and  taking  Mercury  by  the  band. 
This,  we  are  told,  wa»  supposed  to  be  Bacchus  carried  to  nurse. 
Another  pieee  represented  Jupiter  embracing  Ganymede.  In  an- 
other is  a  hunt  of  stags  and  swans.  Three  others,  in  each  a  Me- 
dusa's head.  Another,  representing  two  heads  of  imaginary  animals. 
A  beautiful  one,  representing  two  of  the  Muses,  one  playing  on  the 
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lyre,  the  other  with  a  mask  on  her  head ;  another,  with  a  iion>  a 
wood,  and  distant  views.  In  another,  various  centaurs,  buildings, 
&c.  In  another,  a  stag ;  over  which  is  a  bird  flying,  and  seeming 
to  beak  at  him.  Two  other  small  pictures  of  a  dolphin.  Another 
with  architecture,  and  distant  views.  One  with  a  peacock.  Another 
with  a  temple,  adorned  with  various  pillars. 

There  have  been  found  also  two  cornucopiajB  of  bronze  gilt,  a 
large  round  shield  of  metal,  two  metal  dishes,  several  lachrymatories 
of  glass,  others  of  earth ;  four  large  candlesticks  of  bronze,  a  large 
metal  vase  with  a  handle ;  many  others  of  earth,  curiously  wrought ; 
the  foot  of  a  lion  most  curious,  but  in  marble,  and  which  supported 
a  marble  table ;  a  beautiful  mascharron  of  metal,  havmg  the  face 
of  a  cat,  with  a  mouse  in  her  mouth.  There  is  also  a  very  fine  me- 
dallion, extremely  well  preserved,  with  a  bas  relief  on  both  sides ; 
on  one  is  a  woman,  near  whom  is  a  man  naked  killing  a  hog ;  on  ^ 
the  reverse  is  an  old  man,  naked  to  his  waist,  sitting  and  playing  on 
two  pipes,  which  he  holds  in  his  hands.  There  is  another  odd  piece 
in  bas  relief,  which  represents  a  green  parrot,  drawn  in  a  chariot 
and  driven  by  a  green  grasshopper,  which  sits  on  the  box,  as  coach- 
man. There  are  many  baskets  and  cases  full  of  different  things,  all 
jumbled  together ;  such  as  kitchen  utensils,  locks,  bolts,  rings,  hinges, 
and  all  of  brass.  Things,  that  were  of  iron,  were  totally  eaten  up 
with  rust.  When  the  workmen  came  to  any  thing  of  that  sort,  it 
mouldered  to  dust  as  soon  as  they  touched  it ;  occasioned  doubtless 
by  the  dampness  of  the  earth,  and  the  many  ages  during  which  it 
lay  buried.  There  were  found  many  vases^  and  crystal  bottles  full 
of  water;  but  that  might  penetrate  through  the  earth,  and  fall  into 
them,  if  not  close  stopped :  also  a  sort  of  standish,  or  inkhorn,  in 
which  were  found  many  stylets,  or  pens,  with  which  they  wrote  in 
those  days.  When  it  was  first  taken  out,  they  say  the  ink  had  not 
only  its  natural  colour,  but  that  it  was  yet  capable  of  tinging :  it  is 
very  dry  now.  There  were  eggs  found  quite  whole,  but  empty ; 
also  nuts  and  almonds;  grain  of  several  sorts,  beans  and  pease, 
burnt  quite  black.  Many  other  sorts  of  fruit  were  found  burnt 
quite  to  a  coal,  but  whole  and  entire. 

Mr.  F.  declares  that  he  cannot  be  of  the  opinion  of  some,  who 
assert  that  this  city  was  suddenly  swallowed  up,  which  implies  that 
the  earth  must  have  opened,  and  formed  a  pit  to  receive  it.  His 
opinion  is,  that  it  was  overwhelmed  with  the  boiling  matter  issuing 
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from  the  mountain*  at  the  time  of  the  eruption ;  because  most  things 
werTfound  upright,  chiefly  the  buildings.  That  it  was  not  a  suddea 
overwhelming,  and  that  the  inhabitants  had  time  to  escape  with  their 
lives,  though  not  with  their  goods,  is  proved,  by  their  not  finding 
dead  bodies,  where  they  have  hitherto  dug.  It  is  said  that  some 
human  bones  were  found,  though  very  few.  Very  little  money  or 
plate  has  been  found,  or  any  other  portable  thing  of  great  value ; 
which  is  another  proof  that,  the  inhabitants  were  not  destroyed. 
Doubtless  before  the  violent  eruption  came  on,  the  people  for  some 
days  might  perceive  such  tokens  and  signs,  as  could  not  but  alarm 
them,  and  put  them  on  their  guard ;  as  at  the  eruption  which  bap* 
pened  in  1Z37,  before  it  burst  forth,  for  some  days,  the  inhabitants  of 
Portici,  and  the  aii^acent  villages,  all  retired*:  being  by  some  signs 
apprised  of  the  event. 

The  matter  (called  the  lava)  it  seems  is  not  of  the  same  quality  nor 
substance  all  the  way  through  the  body  of  it ;  for  in  descending  to 
the  theatre,  the  sides  of  the  passage  at  the  entrance  were  a  sort 
of  mould,  eight  or  ten  feet  thick ;  after  which  appeared  stone  of  a 
blackish  or  dark  grey  colour,  to  the  thickness  of  about  three  or  four 
feet ;  then  another  layer  of  sandy  earth,  under  which  was  a  layer  of 
the  same  sort  of  stone ;  and  thuftit  continues  stratum  super  straluor, 
to  the  bottom*  The  theatre  and  the  houses  seem  all  to  have  been, 
filled  with  earth.  In  general,  this  stone  is  very  haod  and  heavy,  and 
the  whole  city  of  Naples  is  paved  with  it  Some  of  it  will  bear  a^ 
fine  polish,  and  of  which  they  make  snuflP-boxes. 

With  respect  to  the  delicate  means  employed  for  uncoUiDg  the* 
scorched  papyrus,  we  are  told  that  a  great  part  of  these  rolls  were 
found  in  the  chamber  of  a  house,  or,  more  properly  speaking,  of  an. 
ancient  villa,  in  the  middle  of  a  garden,  about  a  palm  long,  and  ap- 
peared like  roots  of  wood,  all  black,  and  seeming  to. be  only  of  one- 
piece.  One  of  them  falling  on  the  ground,  it  broke,  in  the  middle^ 
and  many  letters  were  observed,  by  which  it  was  first  known,  that 
the  rolls  were  of  papyrus.  The  number  of  these  rolls  were  abinit 
one  hundred  and  fifty,  of  difierent  sizes..  They  were  in  wooden 
cases,  which  are  so  much  burnt,  as  are  all  the  things  made  of  wood^ 
th^t  they  cannot  be  recovered.  The  rolls,  however,  are  hard,  though 
each  appears  like  one  piece.  The  king  has  caused  infinite  pains  to 
be  tak^n  to  unroll  them,  and.  read  them ;  but  all  attempts- were  in- 
vain  :  only  by  slitting  some  of  them,  some  words,  were  observed. 
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At  length,  Sig.  Assemani,  being  come  a  second  time  to  Naples,  pro* 
posed  to  the  king  to  send  for  one  Father  Antonio,  a  writer  at  the 
Vatican,  as  the  only  man  in  the  world  who  could  undertake  this 
dtfficolt  aflFair.  It  is  incredible  to  imagine  what  this  man  contrived 
and  executed..  He  made  a  machine,  with  which,  by  the  means  of 
certain  threads,  which  being  gummed,  stuck  to  the  back  part  of  the 
papyrus,  where  there  was  no  writing,  he  begins,  by  degrees,  to  puU^ 
while  with  a  sort  of  engraver's  instrument  he  loosens  one  leaf  from 
the  other,  which  is  the  most  difficult  part  of  all,  and  then  makes  a 
sort  of  lining  to  the  back  of  the  papyrus,  with  exceedingly  thin 
leaves  of  onion,  if  I  mistake  not,  and  with  some  spirituous  liquor, 
with  which  he  wets  the  papyrus,  by  little  and  little  as  he  unfolds  it. 
All  this  labour  cannot  be  well  comprehended  without  seeing.  With 
patience  superior  to  what  a  man  can  imagine,  this  good  father  has 
unrolled  a  pretty  large  piece  of  papyrus,  the  worst  preserved,  by  way 
of  trial.  It  is  found  to  be  the  work  of  a  Greek  writer,  and  is  a  small 
philosophic  tract,  in  Plutarch's  manner,  on  music ;  blaming  it  as  per- 
nicious to  society,  and  productive  of  softness  and  effeminacy.  It 
does  not  discourse  on  the  art  of  music.  The  beginning  is  wanting, 
but  it  is  to  be  hoped,  that  the  author's  name  may  be  found  at  the 
end ;  it  seems,  however,  to  be  the  work  of  a  stoic  philosopher;  be- 
cause Zeno  is  mtich  commended.  The  papyrus  is  written  across  in  so 
many  column?-,  every  one  of  about  twenty  lines,  and  every  line  is  the 
third  of  a  palm  long.  Between  column  and  column  is  a  void  space  of 
ibofe  than  ffii  ii^ch.  There  are  now  unrolled  about  thirty^ columns  ; 
which  i^  about  half  of  the  Whole;  this  roll  being  one  of  the  smallest; 
the  letters  are  distinguishable  enough.  Father  Antonio,  after  he 
ha^  loosened  a  piece,  t^kes  it  off  where  there  are  no  letters ;  and 
pIlKies  it  between  two  crystals  for  the  better  observation ;  and  then, 
having  an  a:dmihibk  talent  in  imitating  charactei^,  he  copies  it  with 
M  the  lacuna^,  which  are  very  numei'ous  in  thift  scorched  papyrus, 
md  gives  this  copy  to  the  Canon  Masszocchi,  who  tries  to  supply 
the  loss  and  explain  it.  The  letter  are  capital  onesf,  and  almost 
Without  any  abbre\'iation.  The  worst  is,  the  work  takes  up  so  much 
thne,  that  a' small  quantity  of  writing  fequiries  five  or  six  days  to 
iltiron,  so  that  a  whole  year  is  already  consumed  about  half  this 
rM*  The  lacuns^,  fbr  the  nlost  prtrt,  ate  of  one  or  two  words,  that 
may  be  supplied  by^thecontext;  Ar  soon*  ar  thir  roll  is  finished, 
they  will  begin  a  Latin  dtie.    Thtr^  aresdme so  voluminous^  and 
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the  papyrus  so  fine,  that  unrolled  they  would  take  up  a  hundred 
palms  space. 

XPhiL  Trans.  Abr.X.] 

5.  Ruins  of  Pompeii. 

We  have  already  observed*,  that  the  volcano,  that,  with  its  dis- 
embowelled contents,  overwhelmed  Herculaneum,  destroyed  and 
buried  Pompeii  in  like  manner.  Its  site  having  been  pointed  out 
by  the  discovery  of  Herculaneum,  various  successful  attempts  were 
made  about  the  same  time  to  obtain  a  knowledge  of  its  ruins;  and 
the  following  letters  from  Signor  Paderni,  and  published  like  the 
preceding  in  the  Philosophical  Transactions,  give  an  interesting  ac« 
count  of  them. 

In  April  last,  a  little  beyond  La  Torre  della  Nunziata,  where 
stood  the  ancient  Pompeii,  in  digging  near  the  amphitheatre,  there 
was  discovered  a  marble  capital  of  the  Corinthian  order.  On 
making  further  trials,  there  were  found  \  wo  pilasters  of  white  marble> 
about  ten  feet  high,  fluted  on  every  side,  with  capitals  and  bases  of 
the  Corinthian  order.  On  one  side  of  these  pilasters  have  been  found 
a  series  of  nine  other  pilasters,  about  seven  feet  high,  equally  wrought 
with  the  larger :  there  were  likewise  five  other  pilasters  on  the  side 
of  the  other  great  one,  making  in  all  sixteen ;  which  are  all  of  one 
piece,  exclusive  of  the  capital  and  the  base,  except  one,  which  is 
composed  of  two  pieces.  They  were  all  excellently  preserved,  and 
were  standing;  forming  a  portico  before  a  building.  All  the  build- 
ings, which  are  in  Pompeii,  are  of  the  same  constitution  with  those 
of  Herculaneum  and  Stabise  ;  that  is,  of  one  story.  The  portico  is 
continued  on  the  sides,  but  the  pilasters  are  not  of  marble,  but  of 
brick  covered  with  stucco,  and  coloured  with  green,  and  are  not 
fluted  like  those  of  marble.  One  only  of  the  sides  »  yet  undisco- 
vered, and  we  must  wait  to  see  the  side  opposite  to  tbe  front,  and  the 
rooms  within,  to  be  able  to  speak  decisively. 

The  front  was  all  painted  in  the  grotesque  manner ;  but  little^ 
and  that  ill  preserved,  remains.  There  were  no  ornaments  of  stucco^ 
or  marble ;  the  walls  indeed  were  coloured,  and  there  were  some 
small  niches  formed  in  the  walls,  each  of  which  corresponded  to  one 

►  ... 

«  See  Book  n.  Chapter  IX.  Sect.t 


Digitized  by 


Google 


OF  PETBIFACTION8    AND   FOSSILS.  249 

of  the  pilasters,  and  consequently  there  were  eighteen  in  number. 
In  several  of  them  were  found  certain  figures,  some  of  earth,  others 
of  marble,  in  this  order ;  first  was  placed  one  of  marble,  then  one  of 
earth  :  those  of  marble  were  nine  small  Herms,  among  which  there 
is  a  Hercules  crowned  with  oak,  some  satjrs,  fauns,  and  Bac- 
chantes. Two  of  them  are  of  the  old  red,  and  the  other  of  the  old 
yellow  marble,  and  are  of  au  indifferent  style.  Those  of  the  baked 
earth  contist  of  four  figures.  The  first  is  a  Barbarian  king,  who 
stands  erect  with  his  right  hand  under  his  chin  in  a  pensive  manner, 
and  wears  his  chlamys  clasped  with  a  fibula  on  his  right  shoulder. 
But  what  makes  this  figure  the  more  curious  is,  that  the  whole  body 
forms  a  vase,  on  the  back  of  which  there  is  a  handle  to  hold  it  by. 
Behind  the  head  there  is  a  little  tube,  through  which  water  or  some 
other  liquor  was  poured  in,  and  the  mouth  of  the  figure  is  open, 
through  which  the  liquor  was  poured  out.  The  height  of  it  is  about 
ten  inches,  and  the  style  rather  low. 

The  second  figure  is  of  the  same  height  and  character,  as  to  the 
workmanship ;  but  what  it  represents,  renders  it  singular.  This 
figure  seems  sitting,  with  its  legs  stretched  out,  which  are  distorted 
like  those  of  some  dwarfs.  It  has  a  great  head ;  the  mouth,  eyes, 
and  nose  of  which  are  extremely  overcharged,  it  is  dressed  in  the 
prsetexta.  On  the  breast  is  the  bulla  aurea,  the  string  of  which  sur- 
rounds its  neck,  and  is  held  with  the  right  hand ;  with  the  lefl  it 
holds  the  tablets  called  pugillares,  on  which  the  ancients  placed 
wax,  and  wrote  on  it  with  a  style.  These  pugillares  are  exactly 
like  those  dug  up  at  Herculaneum,  and  which  are  preserved  in  that 
museum.  Besides,  it  bears  a  great  priapus,  and  behind  is  seen  the 
breech.  This  was  made  for  a  vessel,  such  aa  that  described  above, 
except  that  besides  that  the  mouth  of  this  figure  is  pierced,  the  li- 
quor can  also  be  poured  from  the  priapus. 

The  third  figure  is  entirely  like  the  preceding,  except  in  its  dress, 
which  is  rustic,  and  bound  round  the  waist  with  a  cord,  to  which  is 
fiistened  somewhat  that  cannot  be  made  out,  but  which  appears  to 
be  a  little  case  to  hold  something :  the  rest  is  not  overcharged,  but 
is  rustic;  It  holds  in  its  right  band  a  loaf,  and  its  left  hand  is  covered 
with  its  dress,  and,  like  the  other,  it  shows  its  breech  and  priapus. 
Probably  such  vessels  were  used  for  drinking  the  liquor  coming  out 
of  the  priapus,  this  being  not  unusual  with  the  ancients,  as  Juvenal, 


Digitized  by 


Google 


idO  OV   yATRlf ACTIONS    AHO    FOWJ^f. 

in  bit  leoond  satire^  gives  a«  to  uoderstand : — ''  Vitreo  bibit  iUe 
pmpo/' 

Tbe  last  figure  represents  the  Roman  Charity.  She  is  sittings 
and  with  her  left  hand  embraces  her  father,  and  with  her  right 
presses  the  breast  which  her  fieither  sucks ;  who  is  expressed  in  this 
figure  totally  emaciated.  This  does  not»  like  the  ethers,  form  a 
iPesse)/  but  simply  exbibiU  die  story.  The  style  is  moderate,  iU 
height  nearly  the  same  as  that  of  the  others.  This  last  group  is  oo« 
iptred  with  a  varnish  of  glazing,  like  that  which  covers  earthen  plates 
and  things  of  that  kind.  There  were  found,  in  the  before-mentioned 
niches,  two  little  busU  of  baked  earth,  of  the  same  height;  one 
wanis  the  head.  This  is  all  that  is  found  in  that  part  of  the  bnSd* 
lag,  which  is  sapposed  to  be  the  fp^at, 

In  a  little  closet,  the  dimensions  of  which  are  about  six  feet  m 
length,  and  four  in  breadth,  was  found  a  very  fine  triped,  about 
three  feet  high,  extremely  well  preserved.  In  short,  it  is  one  of 
thte  most  beautifel  pieces  of  antiquity  in  the  whole  world.  It  is 
fermed  of  three  satyrs,  jroung,  and  all  exactly  alike.  Their  heads 
are  most  beautiful,  with  a  cheerful  countenance,  and  a  hair  well 
disposed  with  a  ribband,  that  surrounds  the  bead.  On  the  fore«* 
huadt  stand  two'  small  horns,  which  are  united.  The  right-hand 
itMs  on  the  side  of  the  body,  and  the  left  is  open,  with  the  arm 
ioaewhat^pxilended.  They  have  a  great  satyresque  priapus.  The 
Ibga  areunited>  and  they  place  their  feet  on  round  bases,  which 
bwra  been*  turned  in  a  lathe,  and  then  covered  with  leaf  silver. 
Their  taib  ane  twisted  round  a  ring,  by  which  they  are  sus- 
pended. The  three  satyrs  support  w«th  their  head  the  hearth  of 
the  tripod,  which  is  of  excellent  vrorkmanship,  and  has  three  move- 
able rings,  which  serve  to  remove  the  tripodfrom  one  place  to  an* 
other.  One  of  these  rings  is  wanting,  and  could  not  ponibly  be 
fbund:  whence  we  may  suppose  that  origindly  it  was  likewise 
wanting.  Oh  Uke  hearth  is  another  ornament  united*  to  its  circdm«> 
ftrenee,  and:  forming  a  kind  of  radiated  croWn,  which  crown  has 
flbo  two  handles^  but  not  moveable:  these  seife  to  place  the  erown 
OO'  the  heafrth.  The  bottom  of  the  hearth  is  not  of  brass,  like  the 
rest  of  the  tripod,  but  ef  baked  earth.  The  above-mentioned  closet, 
where  this  tripod^  was  foond,  is  all  painted;  and  entire,  with  the 
celHng  unhurt'.     In  the  walls  of  it  was  »  table  of  white  marWe, 
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ilMtened  in  the  wall  itself,  which  might  be  called  a  sideboard,  and 
which  was  extended  along  the  sweep  of  the  room.  On  thia  table 
was  found  a  crescent  of  silver,  about  five  hichcr  in  diameter,  and  oft 
the  edge  of  its  middle  are  two  small  holes  to  receive  a  string  to  sup- 
port it.  Perhaps  this  was  an  amulet,  for  we  have  another  of  the 
same  metal,  but  smaller,  with  its  supporter  of  silver,  which  has  been 
l(mg  fenad.  On  the  same  table  was  another  amulet  of  silver,  aAwvt 
an  inch  in  height,  which  represents  Harpocratea*  This  figure  has 
its  finger  near  its  mouth,  the  lotna  on  its  head,  and  wings  on  its 
diouldera.  On  the  right  shoulder  hangs  a  quiver,  and  its  left  arm 
holds  a  horn  of  plenty,  and  leans  od  the  trunk  of  a  tree,  round 
which  is  a  serpent,,  and  at  the  foot  of  the  trunk  standi  an  ow(« 
There  was  found  a  kind  of  fibula,  which  is  of  gold,  and  is  extreoMly 
well  preserved.  Its  form  is  round,  and  made  hke  a  large  button. 
On  the  back  there  is  agold  wire  fastened  to  one  side ;  thesdwr  end 
of  which  is  fastened  in  a  small  piece  of  gold,  soldered  into  the  fibula 
The  whole  is  Uttle  more  than  an  ifkch  in  diameter.  There  wefe 
foimd  also  two  other  figures ;  one  is  of  marble,  •  about  m  foo^  hiffa^ 
representing  a  woman ;  it  is  of  no  great  value ;  the  other  is  of  iwmrj, 
but  there  remains  nothing  but  the  name,  and  a  pert  o£  the  facr,^  Wf 
which  may  be  perceived,  that  it  is.  the  woric  of  an  exoellent  €i«sk 
hand.  AH  the  rest  consists  as  it  wtere  of  miouteleanwsi  whieb  are 
ae  brittle  thai  tbey  cannot  be  united.    lu  height  is.  about  at  foot.. 

There  was  also  found  in  the  same  closet,  on  the  sameneiU^ 
teUe,  one  of  die  most  beautiful  statues. ev^  seenv  and  so.adnrinable, 
that  I  know  not  how  to  begin  to  describe  it.  ksi  height  is  IMt 
more  than  three  inches,  by  which  yoa  may  coneervewhat  painrmay 
haTC  been  taken  with  iL  It  stands  on  its  ieet^  andtis  quite  nakedi 
and  inreaentsa  priapus,  which  is  not  satyresque,  vfith^a  mosti  peifeot 
contrast  of  attitade.  One  observ>es.thmugh<the>wfaole'flg«rra'mosC 
perfect  skill  in  anatomy,  where  the  smaUesi  nrascla>  i^  not)  lost,  and 
H  the  same  time  it  seems  not  dry  or  hard^  but  palpsi>le  flesb.  k  is 
of:  a  noble  and  excellent  style.  Its  headtis^somewlnitf  mstie,  with' a 
goat's  beard  and  ears.  It  has  a  laughing  oomitenanoe^  turning  its 
head;  with  much  graoe,  and  brings  it»  first  finger  of  the  left  hand:  to 
itsfiice.  It  extends  and  raises  its  right  arm,  whiobterminates  in  a 
menus  impudica.  Our  Neapolitans,  and  I  have  seen  die  same  in 
our  peaaantsabout  Rome,  who  iVequently  wear  iir  their  haiira*pin>  the 
headofwhich'Consistfrof  such^aband^  aodtbsjitsayi  tftial^tlieyiwia«i 


Digitized  by 


Google 


£52  OP  PETRIFACTIONS   AND   FOSSILS. 

this  against  an  evil  eye ;  and  in  Naples  some  of  these  pins  are  worn 
by  children.  We  have  found  several  of  these  small  hands  at  Hercula- 
neum.  It  is  observable,  that  these  priapi  frequently  had  this  hand ; 
for  among  the  many  which  remain  under  my  care,  there  is  one  with 
human  ears,  and  with  this  hand,  which  together  with  the  whole  arm^ 
forms  a  priapus.  The  head  of  the  figure  is  covered  with  a  cap, 
which  is,  folded  down  behind ;  and  its  base  is  low  and  round,  and 
well  fitted.  In  fine,  this  may  be  called  one  of  the  most  excellent 
curiosities.  In  one  of  the  other  rooms  there  was  a  fine  pair  of 
scales,  in  which  there  are  some  remains  of  the  strings  made  of  a 
kind  of  fine  coral,  and  the  strings  remain  in  some  of  the  rings. 
There  were  found  also  many  vessels  of  earth  and  fragments  of 
metals. 

In  the  ancient  Stahis  they  go  on  digging ;  but  it  is  long  since 
any  thing  of  value  has  been  found  there,  except  that  two  small 
statues  bf  brass  have  been  lately  discovered.  One  represents  a 
Venus,  but  of  no  value.  The  other  a  Panthea  with  a  rudder, 
born  of  plenty,  lotus,  modius,  and  sickle : .  it  is  but  of  ordinary 
workmanship.  Many  vases  of  earth,  some  of  glass,  have  been 
found.  A  great  vessel  of  copper  with  a  handle,  a  singular  funnel,  a 
beautiful  little  vase  of  rock  crystal  with  its  cover,  and  a  simpulum 
or  ewer;  divers  medals,  as  well  silver  as  copper,  well  preserved, 
but  common,  and  various  pieces  of  leaden  pipes,  have  also  been 
found  there. 

The  same  may  be  said  of  Herculaneum ;  for  since  the  colossal 
bust  of  brass  has  been  found,  they  have  discovered  nothing  of 
Talue,  except  one  thing,  which  ought  to  make  much  noise  among 
the  learned,  and  which  I  believe  to  be  the  only  one  of  its 
kind  in  the  world.  This  is  a  little  leg  and  thigh  of  metal  co- 
Tcred  with  silver,  and  which  is  five  inches  long.  On  the  external 
part  of  it  is  described  a  sun-dial  formed  on  a  quadrant,  and  as  the 
thigh  forms  a  quarter  of  a  circle,  the  workman  has  taken  the  centre 
of  this  quadrant  firom  the  extremity  or  leg  of  the  ham  or  gammon^ 
and  hence  has  drawn  hour  lines,  which,  with  the  lines  that  mark  the 
months,  form  the  usual  compartments,  some  larger  and  others 
smaller,  which  are  divided  6  by  6,  as  well  in  height  as  length.  Be- 
low the  inferior  compartments,  which  are  the  less,  are  read  the  names 
of  the  months  placed  in  2  lines  in  a  retrograde  order,  do  that  the 
month  of  January  is  the  last  in  the  first  line,  which  bears  the  other 
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five  following  months.  In  the  second  line  are  described  the  6  other 
moDtbs  in  Uieir  natural  order;  so  that  the  month  of  December  is 
under  January,  and  so  the  months  shorter  and  longer,  2  and  2,  have 
one  common  compartment  for  each  couple.  Almost  on  the  edge  of 
the  right  side,  there  is  the  tail  of  the  animal  somewhat  bent,  and  this 
performs  the  office  of  the  gnomon.  On  the  extremity  of  the  bone, 
that  is,  of  the  leg,  or  centre  of  the  quadrant,  there  is  a  ring  to  hold 
the  dial  in  an  equipoise ;  and  it  is  supposed  that  in  that  place  was 
fastened  its  plummet,  such  as  in  the  like  dials  is  to  fall  on  the  present 
month,  to  determine  the  shadow  of  the  gnomon  on  the  horary  lines. 
It  is  observable  also,  that  as  these  dials  were  described  on,  a  plain 
surface,  according  to  a  fixed  rule,  the  surface  of  this  metal  ham 
being  in  one  plane  concave,  in  another  convex,  one  cannot  easily 
guess  what  rule  the  workman  used  to  describe  a  dial  of  so  difficult 
a  kind,  on  a  surface  so  irregular. 

I  must  not  neglect  to  acquaint  you  with  what  has  been  found  in  a 
trial  made  at  Cuma,  where  were  situated  some  sepulchres,  which 
afforded  many  curious  things.  In  May  last,  our  miners  opened  a 
tomb  of  the  family  Pavilia,  which  formed  a  small  chamber.  On 
the  floor  were  3  corses,  or  rather  their  bones,  which  were  included 
in  4  pieces  of  the  piperine  stone.  These  4  stones  formed  for  each 
corse  an  oblong  case.  The  engineer,  who  was  present  at  the  disco* 
very,  told  me,  that  one  of  these  bodies  was  all  covered  by  a  sub« 
stance  unknown  to  him ;  but  fromliis  account  I  comprehended  ^hat 
it  was.  The  corse  was  covered  with  a  cloth  of  amianthus,  which,  as 
it  was  large,  remained  in  this  situation  all  on  a  heap,  but  calcined  by 
the  salts  of  the  earth,  for  which  reason  it  was  necessary  to  take  it  up 
in  pieces,  it  being  become  extremely  brittle.  However,  to  be  more 
sure  of  my  opinion^  I  had  a  mind  to  try  it  in  the  fire,  where  it  re- 
mained unchanged ;  whence  there  is  no  doubt  but  that  it  is  amian-  - 
thus.  There  were  found  a  great  many  little  pieces  of  paste  as  large  as 
beans,  which  were  taken  by  the  miners  for  comfits,  but  are  the  con*  - 
fection  which  used  to  be  put  on  dead  bodies.  They  are  composed 
x>f  myrrh  and  other  spices,  and  even  now  retain  a  very  strong  smell. 
There  was  found  some  cloth  reduced  almost  to  nothing,  which  had 
some  ornament  of  gold  embroidered  on  it,  or  rather  wove  into  it,  as 
is  more  probable  from  the  gold  thread.  On  the  above-mentioned 
body  were  found  some  pieces  of  paper,  for  I  have  great  reason  to 
think  it  such  from  the  trials,  which  I  have  made  on  the  okl  papyrus, 
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of  which  we  have  about  800  vc^umes.    This  paper  on  one  side  it 
ooloived  with  red  ■uniam,  on  the  other  it  is  black. 

Besides  this  paper,  there  were  found  a  mirror  of  metal,  and  3  tes* 
9trm,  or  dice.  Under  the  corse,  or  bones,  was  found  a  padlock, 
tbrou^  "which  were  passed  3  iron  strigib,  and  another  that  was 
broken.  It  is  fcmarkable,  that  in  all  the  other  sepufehres,  that 
were  opened  at  Cuma  in  the  month  of  May,  there  were  found  a  mir- 
ror,  three  tesserte,  iittrtgilfl^  and  some  verj  smallfibulse  of  bone.  In  the 
above-usentioned  sepulchre  was  found  a  smaU  lectisCemium,  or  rather 
puthmar  deontm^  which  was  very  much  decayed.  It  is  mounted  in 
iron.  The  ornaments  which  conipoae  it  bein^  of  ivory,  the  rust  of 
the  iron  has  as  it  were  destroyed  the  whole.  So  that  there  were 
colleeted  hut  a  fiiw  remains  of  the  4  pillars,  some  pieces  of  the  bands, 
which  went  round  the  frame,  6  pieces  of  ivory,  of  an  obk>ng  form, 
in  each  of  which  was  engraved  a  figure  of  some  unknown  deity,  all 
qf  the  same  design,  but  in  a  bad  style ;  and  two  heads  of  a  horse, 
which  are  feUows,  and  belong  to  the  lectistemium,  not  unlike  that 
great  one  of  brass,  which  b  now  in  the  RoyiJ  Museum.  There  were 
found  also  several  little  vases  of  earthenware,  whose  form  is  this : 
they  have  a  long  neck,  with  a  mouth  proportionably  straight ;  the 
body  is  oval,  which  towards  the  bottom  is  so  small,  that  they  cannot 
stand  upright.  The  misfortune  is,  that  2  of  these  vases,  which  are 
of  oriental  alabaster,  and  of  the  most  excellent  workmanship,  are 
both  broken  in  the  middle. 

Near  this  sepulchre  there  was  opened  another,  belonging  to  the 
freed  men  of  the  Pavilia  family.  There  we  found  many  glasses  and 
pieces  of  earthenware,  and  two  most  beautiful  earthen  lamps.  On 
one  of  them  u  a  Hercul^  going  to  slay  a  serpent  with  his  club, 
which  he  holds  in  his  left-hand.  On  the  other  is  a  priestess  of  Bac- 
chus, which  in  one  hand  holds  the  sacrifical  knife,  and  in  the  other 
the  half  of  a  victim.  There  are  also  9  very  smaU  wine-glasses,  which 
contain,  the  one  a  liquor  of  the  colour  of  red  wine,  the  other  a  liquor 
more  limpid  than  white  wine,  but  without  any  smell.  In  this  tomb 
were  found  also  the  usual  dice,  strigils,  mirrors,  and  fibulas.  The 
bones  and  ashes  were  in  urns  made  of  earth. 

Four  other  ^epukhres  also  have  been  opened,  in  all  of  which  were 
found  the  usual  strigils,  mirrors,  tesserte,  and  fibule.  In  one  of 
them  was  fouud  a  little  earthen  urn  with  iu  cover.  Within  the  same 
tomb  was  a  small  urn  pf  gl>is  elegantly  made,  containing  the  ashes 
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of  a  child.  Near  the  sai4  urn  were  found  several  little  thii^,  which 
probably  were  the  playthings  of  (he  child ;  thcae  were  two  very 
tmaU  goblets  of  baked  earth  glazed,  with  a  handle  to  each ;  two 
small  water  ewers,  of  the  same  materials,  witb  ornaments ;  these 
also  are  extremely  small ;  another  vase  of  common  eartb,  which 
forms  a  recumbent  ox,  on  the  back  of  which  is  a  hole  to  receive  the 
water,  which  was  poured  out  through  the  mouth ;  and  there  is  a  ban- 
die  on  one  side  of  the  body.  In  this  same  sepulchre  was  found  a  mon- 
strous priapus  of  red  earth.  This  figure  has  wings,  and  is  much 
overcharged.  All  these  things,  which  I  have  described,  are  pre^ 
•erved-  by  me  in  the  Royal  Museum,  in  a  separate  apartment  from 
that  in  which  is  preserved  what  has  been  found  at  Herculai>e«m, 
Pompeii,  and  Stabise.  I  have  already  filled  8  chaaibers  with  Miti« 
quities*;  and  because  those  are  not  sufficient,  I  shatt  begifi  to  place 
many  other  things,  which  hitherto  I  have  bees  forced  to  keep  in  con^ 
fusion^  in  other  chambers,  which  are  on  the  same  floor.  A  single 
volume  of  the  papyrus  is  unfolded,  beiiig  that  which  tieats  of  music* 
At  leogih  the  name  of  the  author>  who  was  called  Phibdemus,  it 
found  written  twice,  at  the  end  of  the  piece.  The  name  ia  wriMea 
once  in  a  smaU,  and  a  second  time  in  a  large  hand,  and  in  a'good 
Greek  character.  They  are  now  beginning  to  open,  or  rather  to  nii« 
roll  another  manuscript ;  but  hitherto  without  much  success  ;  horn 
some  fragments  we  may  collect  that  it  treats  of  rhetoric. 

Dr.  Watton  makes  the  following  Obtervatiom  on  the  preceding. 

I  think  it  probable,  that  Fhilodemus,  the  author  of  this  treatise 
on  music,  was  the  Epicurean  philosopher  of  that  name,  who  was,  as 
Strabo  informs  us,  a  native  of  Gadava,  in  Syria,  Bfi  wrote  many  pieces 
in  prose  and  verse,  and  his  10th  book,  wtft  rw  ftXo^oft/p  (rvrrafwu 
is  quofced  by  Diogenes  Laertius.  Indeed  his  sect,  time,  and  abode^ 
will  aHow  of  the  supposition  of  his  writings  on  music  being  at  Hercu* 
laoeum  at  the  time  of  its  destruction.  He  resided  at  Rome,  and  was 
the  acquaintance  of  Tully,  and  the  preceptor  of  Lucius  Piso,  the 
consuL  -We  learn  from  Ascanius  Pedianus,  that  it  is  Philodemus 
the  Epicurean,  of  whom  Cicero  speaks  with  that  admirable  mixture 
of  praise,  and  invective  and  excuse,  in  his  Oration  against  Piso ; 
where  he  says,  that  he  knew  him  to  be  a  man  of. elegance  and  polite 
literature ;  that  it  was  from  him  that  Piso  learned  his  philosophy ; 
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vhicfa  was,  that  pleasure  ought  to  be  the  end  of  all  our  pursuits : 
that  indeed  the  philosopher  did  at  first  divide,  and  distinguish  the 
sense  in  which  that  maxim  was  to  be  understood ;  but  the  young  Ro- 
man perverted  every  thing  to  make  it  favour  his  inclinations  and 
pleasures ;  and  the  Greek  was  too  polite  and  well  bred  to  resist  too 
obstinately  a  senator  of  Rome.  He  then  tells  us  that  Philodemus 
was  highly  accomplished  in  philosophy,  as  well  as  polite  literature, 
which  other  Epicureans  were  apt  to  neglect ;  that  he  wrote  verses, 
which  were  so  swe^t,  so  elegant,  and  so  charming,  that  nothing  could 
exceed  them ;  that  he  was  betrayed  into  a  too  hasty  friendship  with 
Piso,  from  which  he  could  not  disengage  himself  without  the  impu- 
tation of  inconstancy,  and  that  "rogatus,  invitatus,  coactus,  ita 
multa  ad  istum  de  isto  scripsit,  ut  omnes  libidines,  omnia  stupra, 
omnia  coenarum  convivioruroque  genera,  adulteria  denique  ejus,  de« 
licatissimis  versibus  expressit/' 

'  I  have  met  with  some  epigrams  of  Philodemus  yet  extant,  some  of 
which  are,  in  my  opinion,  most  facetious  and  elegant.  We  might 
have  had  many  more,  had  not  Planudes,  as  the  scholia  inform  us, 
r^iected  such  out  of  his  collection,  as  he  thought  too  loose  and  vo- 
luptuous. Horace  seems  to  have  had  some  of  these  epigrams  in  his 
eye  more  than  once,  when  he  wrote  his  2d  satire  of  the  first  book ; 
particularly  where  he  says— 


banc  Philodemus  ait ;  sibi,  quse  neque  magno 


Stet  pretio,  neque  cunctetur,  cum  est  jussa  venire. 
Is  not  this  almost  a  translation  of  the 

Harra,  %mi  aiTn^'ai  9roXX«x»  fu^ofAtPn* 

I  will  give  the  whole  epigram,  as  a  specimen  of  the  style  and  man- 
ner of  Philodemus  ;  but  must  beg,  that  in  reading  the  thir,d  verse 
you  would  recollect  what  Homer  says  of  the  girdle  or  c'estus  of  Ve- 
nus, that  it  contained  all  kinds  of  dehghts  and  blandishments,  love, 
persuasion,  and  desire^ 

4>»XoJi)fiov  tfr»yp«f4f*4. 
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Toiavriiy  0np7o*^i  0»X«iyioy> '  »XF*^  ^'  '^F'' 

£rlfac<  of  Me  9€cond  Letter  from  CamiUo  Taderm,^  dated 
JiapUi,  July  %5,  1756. 

A  CAMEO  of  great  excellence  was  found  the  9th  of  this  month. 
His  cameo  is  in  alto  relievo.  It  is  about  an  inch  and  a  half  long> 
and  almost  as  much  in  breadth.  It  represents  a  half  length  of  Ceres. 
The  head  is  in  profile,  and  has  a  noUe  and  beautiful  air.  It  is 
turned,  together  with  the  body^  a  little  to  the  left  The  left  arm  is 
a  little  raised,  and  holds  in  the  hand  some  ears  of  corn.  The  right 
arm  is  lower,  and  close  to  the  body.  The  right  hand  takes  hold  of 
part  of  a  fine  garment,  or  shift,  with  which  the  figure  is  in  part  co- 
vered. The  head  is  adorned  with  a  diadem;  and  theiiair,  which  is 
of  excellent  workmanship,  flows  on  her  shoulders,  tied  with  a  single 
ribband,  swhich  rests  on  her  neck.  The  stone,  of  which  the  head  is 
composed,  is  pellucid,  and  the  rest  of  the  figure  is  cut  out  of  a  chal- 
cedony by  a  Greek  master ;  it  was  found  at  Stabise,  where  they  con- 
tinue to  dig.  In  the  same  place  were  found  also  buried  several  vases 
of  metal  and  glass,  very  well  preserved. 

>  At  Pompeii  within  these  few  days  was  found  a  most  beautiful  wine- 
•trainer,  small,  but  finely  pierced,  in  a  better  taste  than  those  already 
found,  which  are  of  brass.  In  this  same  place  was  dug  up  an  ink- 
itondish,  with  some  of  the  ink,  which  I  likewise  preserved.  There 
has  been  met  with  also  an  iron  ax.  There  have  been  found,  and 
they  go  on  daily  to  find,  many  pictures.  If  the  ancients  had  not 
dug  in  this  place,  we  should  have  discovered  many  more  things ; 
for  we  find  that  they  have  taken  away  even  some  of  the  pictures. 

*  Sioc0  tbe  death  of  the  learned  Dr.  Watson,  wfaicfa  happened  March  «,  1756, 
soon  after  his  translation  of  these  two  letters  of  Camillo  Pademi,  and  his  obser- 
vations on  the  former,  were  read  at  the  Royal  Soeiety,  another  epigram  of 
Philodemns  has  been  transcribed,  pnbKshed  at  Leipsie  In  1754,  hy  tie  celebrated 
Mr.  Rebke,  widch  appears  likewise  to  have  been  aUnded  to  1^  Horaee  io  the 
piswgc  in  part  dted  above  firom  bte  second  satire  of  ^fiiit  b(N»k»  vesa  tfO.-* 
Oiig. 

VOL.  II.  S 
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6.  Subterranean  Muins  ui   Civita   T^rcUnop  in  Italy.    Bjf 
Joseph  Wilcox,  F.  S.  A. 

CiviTA  Torching,  about  three  miles  to  the  north  of  Corneto^  is  a 
hill  of  an  oblong  form,  the  summit  of  which  is  almost  one  contiuued 
plain.  From  the  quantities  of  medals,  intaglios,  fragments  of  in* 
sctiptiotis,  ^.  that  Are  oecAslonnNy  fbyod  h^ere,  thU  H  MMvctt  to 
be  the  very  spot  whei^  the  powe#fiit  and  «kn(1  ancient  city  of  Tar- 
quinii  once  stood ;  though  at  present  it  is  only  one  continued  field  of 
corn.  On  the  south-east  side  of  it  runs  the  ridge  of  a  hitl,  whicli 
unites  it  to  Corneto.  This  ridge  is  at  least  three  or  four  miles  in 
length,  and  almost  entirely  covered  by  several  hundreds  of  artificial 
hillocks,  called  by  the  inhabitants  Monti  Rossi.  About  twelve  of 
these  hillocks  have  at  different  times  been  opened,  and  in  every  one 
of  them  have  been  found  ^veral  subterranean  apartments  cut  out 
of  the  solid  rock.  These  aparttnents  are  of  various  forms  and  di- 
mensiohs :  some  consist  of  a  large  outer  room,  and  a  small  one 
within;  others  of  a  small  room  at  the  first  entrance,  and  a  larger 
one  within;  others  are  supported  by  a  column  of  the  solid  rock,  left 
in  the  centre,  with  openings  on , every  part,  from  twenty  to  thirty 
feet.  The  entrance  to  them  all  is  by  a  door  of  about  ?k\t,  feet  in 
height,  by  two  feet  and  a  half  in  breadth.  Some  of  these  have  no 
other  light  but  from  the  door,  while  others  seem  to  have  had  a  small 
light  from  above,  through  a  hole  of  ft  pyramidical  form.  Many  of 
these  apartments  have  an  elevated  part  that  runs  all  found  the  wall, 
being  a  part  of  the  rock  left  for  that  purpose.  The  moveables  found 
in  these  apartments  consist  chiefly  in  Etruscan  vases  of  various 
forms;  in  some  indeed  have  been  found  some  plain  sarcophagi  of 
stone  with  bones  in  them.  The  whole  of  these  apartments  are  stuc- 
coed, and  ornamented  in  various  manners  \t  some  indeed  are  plain, 
"but  others,  particularly  three,  are  richly  adorned  ;  having  a  doubia 
row  of  Etruscan  inscriptions  running  round  the  upper  parts  of  the 
walls,  and  under  it  a  kind  of  frieze  of  figures  in  painting:  some 
h&ve  an  ornament  under  the  figures  that  seems  to  supply  cfae  place 
of  an  architrave.  There  have  been  no  relievos  in  stucco  hitherto 
discovered.  Tl^e  paintings  seem  to  be  in  fresco,  and  are  in  general 
tn  the  same  style  as  those  usually  seen  on  the  Etruscan  vases: 
tboogb  some  of  then  are  much,  superior  perhaps  to  any  thkig  as  ytt 
seen  of  the  Etruscan  art  in  painting.    The  paintings,  though  in  ge* 
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I  digliti  are  well  cofieeived,  and  prove  that  the  artist  was  callable 
of  producing  things  more  studied  and  more  finished:  though  in  such 
a  subterranean  situalion,  almost  void  of  light,  where  the  delicacy 
of  a  finished  wo^  would  have  been  in  a  great  measure  thrown 
away ;  these  artists  (as  the  Romians  did  iii  their  best  ages,  when  em- 
ployed in  such  sepulchral  works)  have  in  general  contented  them- 
selves with  slightly  expressing  their  thoughts.  But  among  the 
immense  number  of  those  subterranean  apartments  which  are  yet 
unopinied,  it  is  to  all  appearance  very  probable  that  many  paint- 
ings and  inscriptions  may  be  discovered,  sufficient  to  form  a  very 
entertaining,  and  perhaps  a  very  useful  work:  a  work  which 
would  doubtless  interest  all  the  learned  and  curious  world,  not 
only  as  it  may  bring  to  light,  if  success  attends  this  undertaking, 
many  works  of  art,  in  times  of  such  early  and  remote  antiquity,  but 
as  perhaps  it  may  also  be  the  occasion  of  making  some  considerable 
discoveries  in  the  history  of  a  nation,  in  itself  very  great,  though  to 
the  regret  of  all  the  learned  world  at  present  almost  unknown.  This 
great  scene  of  antiquities  is  almost  entirely  unknown  even  in  Rome. 
Mr.  Jenkins,  then  resident  at  Rome,  was  the  first  and  only  English- 
man who  ever  visited  it. 

IPhiL  !I>oiw.  176SJ 

7.  Suht^rrofuan  Ruim  of  the  ancient  dty  Industria.  By  Datid 
Erdcine  Baker,  Etq, 

Dk.  Joseph  Laurentius  Bruni,  F.  R.S.  and  physician  of  the  Col- 
lege at  Turin,  having  in  the  month  of  March,  1744-5,  sent  from 
thence  the  description  of  a  most  curious  antique  tripod  of  metal, 
found,  some  little  while  before,  together  with  a  plate  of  the  same, 
bearing  an  extraordinary  inscription,  at  a  village  called  Monteu,  on 
the  right  side  of  the  river  Po,  about  sixteen  miles  from  Turin;  and 
the  same  gentleman  having  lately  sent  us  likewise  an  Italian  disser- 
tatfon  printed  at  Turin,  wherein  the  learned  authors  (Paul  Ricolvi 
and  Anthony  Rivautella)  undertake  to  discover,  from  the  said  in- 
scription, and  other  concurring  circumstances,  the  true  place  of  the 
ancient  city  Industria,  mentioned  twice  by  Pliny ;  a  short  account, 
coHected  from  the  whole,  and  translated  into  English^  tnay  prove  not 
unacceptable. 

Thts  tripod,  they  say,  far  exceeds  every  thing  of  its  kind,  pre- 
served hitherto  in  any  of  the  cabinets  in  Europe,  as  well  for  its  struc- 
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Uxce,  as  for  the  Tarkty  and  elegance  of  the  several  reUevoi  wilb 
which  it  is  ad^rnedr  Each  of^  its  three  pillars  has  on  it  foij^  small 
figures :  the  first,  which  is  placed  at  the  top»  represents  a  terminas^ 
of  Venus ;  the  second  is  a  Victory,  or  a  winged  Fortune  rather, 
standing  with  her  feet  on  a  globe ;  the  third,  which  is  near  the  middle 
of  the  pillar;  is  a  Harpy,  winged,  with  a  woman's  &ce ;  and  the 
fourth  figure,  at  the  foot  of  the  pillar,  appears  to  be  an  old  Silenua 
or  Satyr,  crouching  himself  together  in  an  odd  manner. 

The  pillars  are  joined  to  each  other  by  little  bars  of  metal,  fas- 
tened by  rivets  at  top,  and  rings  at  bottom,  in  such  a  maimer  that 
they  may  be  closed  together,  or  drawn  asunder,  at  pleasure ;  and 
when  they  are  extended  to  the  utmost,  the  size  of  the  tripod  is  soo^e- 
^hat  more  than  a  Turin  foot,  which.  Dr.  Bruni  says»  is  equal  to 
twenty  English  inches. 

£Q.    BOM.    BQ.    PVB. 

These  words  imply  that  Lucius  Pompeius,  the  person  to  whose 
honour  this  plate  is  inscribed,  was  a  Roman  knight,  who  had  a 
stipend  from  the  public.  The  Roman  knights  served  at  their  own 
expense  till  the  year  of  Rome  451,  when  their  horses  began  first  to 
be  maintained  at  the  expense  of  the  commonwealth ;  and  it  appears, 
from  Various  inscriptions  under  the  emperors,  that  the  words,  eqtics 
pubHcHS,  equo  puhUco  donatus,  or  omatus,  Sic.  always  mean  a  mili* 
tary  dignity,  and  must.be  distinguished  from  the  Roman  knights  to- 
wards the  end  of  tbt  commonwealth,  who  were  a  degree  of  citizens 
between  the  senators  and  the  plebians.  . 

Q.   MR.   PET.   ALIM. 

It  hence  appears  that  Lucius  Pompeius  was  qiuestor  ararii,  though 
only  of  the  finances  of  the  c\tf  Industria,  and  not  of  the  emperor  . 
under  whom  he  lived.  Several  other  inscriptions,  are  also  produced, 
to  prove  the  office  of  quaUor  aiimentorum ;  and  a  great  deal  of  read- 
ing is  introduced,  to  shew  that  the  qwMor  aUmentoru^  was  some* 
times  understood  to  be  an  officer  having  the  care  of  the  public  al- 
lowance for  bringing  i^p  children;  and  that  at  other  times  his  office 
was  understood  to  be  the  procuring  all  sorts  of  provisions  for  the 
use  of  the  emperor's  troops. 

Passing  by  his  office  of  adilis^nd  duumvir,  we  find  he  presided 
likewise  over  the  receipt  of  the  taxes,  by  this  address  to  him. 
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CVBATORi  - 
KALBNDARIORYM.   BRI..P. 

Tbe  days  fixed  for  payment  of  the  taxes  and  debts  were  registered 
in  the  public  calendars ;  and  creditors  usually  demanded  their  inte- 
rest on  the  kalends,  or  first  day,  of  every  month  :  whence  the  register 
of  the  debtors,  and  the  sums  due,  or  the  tribute  to  be  paid  by  par- 
ticulars to  the  public,  and  indeed  the  general  state  of  the  debts, 
and  credit  of  every  community,  came  to  be  called  1;alendarium. 

COLLBOIVM    PASTOPHOBOBVl^. 

l%e  college  of  priests  called  Pastophori,  a  name  taken,  as  some 
Mippose^.  from  a  very  rich  and  ornamental  upper  garment  termed 
pastes.  As  Pastophorus  was  a  name  given  to  Venus,  these  priests 
may  have  belonged  to  her,  or  else  to  the  goddess  Isis,  whose  chief 
priests,  as  Lucius' Apuleius  informs  us,  were  called  Pastophori,  by 
way  of  pre-eminence,  "  Unus^-^ccttu  Pattophororum,  ^upd  sacro* 
Moncii  Colkgii  nomen  est,  velut  in  concibncm  tocato,  irididehr^  de  suh- 

limi  tuggeitu renunciat,  kc,**   He  says  also,  that  the  God  Osiris 

btd  a  college  of  them.     His  words  are  *'  Otitis in  collegium  me 

Pastophororum  quorum,  imo  t^ter  ipsos  decurionum  qumifuennaies 
eUgiiJ*  This  body  of  priests  had  various  offices,  one  might  probaUy 
be  the  conferring  honours  on  persons  of  great  merit,  as  we  find  from 
#ur  inscription  those  of  Industria  had  done  on  Lucius  Pompeius. 

INDVSTRIENSIVM 

PATRONO 

OB.    MBRITA. 

Hereby  tbe  city  Industria  acknowledges  Lucius  Pompeius  .as  its  pa- 
Iron  or  protector,  and  shows  its  gratitude  for  singular  benefits  re- 
ceived. Patrons  and  clients  were  in  the  earliest  times  of  ihe  com- 
monwealth; but,  under  the  Emperors,  inscriptions  show  us  frequently, 
that  cities  and  nations  chose  for  their  patron  some  eminei>t  Roman 
citizens  in  favour  with  the  prince,  on  whom  they  often  conferred 
great  honours. 

T.   GRAB.  TROPMIMYS.   IND.   PAC. 
These  words  on  the  cornice  our  authors  wondered  to  find,  as  it 
was  unusual  for  any  but  the  most  eminent  painters  and  sculptors  to 
put  their  nt^mes,  and  that  only  to  the  most  famous  and  perfect  of  ^ 
their  works.    Whence  they  conjecture,  that  this  Titua  Graecus  Tro- 
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phimus  of  Industria  might  be  not  only  the  engraver  of  the  inscrip- 
tion, but  likevrise  the  sculptor  of  sotne  ioiage  to  which  this  may  hare 
been  the  pedestal. 

These  gentlemen,  who  are  authors  of  the  Marmora  Taurinensia, 
went  to  this  village  of  Monteu  in  the  autumn  of  the  year  1 743 ;  where 
they  found  many  inscriptions,  with  the  names  of  various  magistrates, 
both  civil  and  ecclesiastical ;  which  were  certain  proofs  that  some 
considerable  city  had  been  in  that  place  formerly :  and  returning 
thither  the  autumn  following,  they  found  a  broken  stone ;  on  which, 
by  putting  the  pieces  together,  they  could  plainly  read,  that  there 
had  been  decreed  to  a  person  named  Cocceia,  at  the  expense  of  the 
public,  a  statue  ab.  ind.,  which  they  interpret  Ab  Industriensibuf, 
'  and  suppose  to  mean  the  citizens  of  Industria. 

COCCEIJE 

HA    •   •   •   EC    .   .   AB.    IND   • 

-.•••..    FVNBRB.  *PY    • 

ET    •   6TATVAM. 

Some  peasants  about  the  same  time,  digging  in  the  plain  betwcem 
the  hills  near  the  Po,  discovered  the  vestiges  of  an  ancient  fabric, 
with  some  medals ;  and  in  the  middle  of  the  folbwiog  February* 
found  the  traces  of  a  large  room,  other  medals,  and  some  pieces  of 
wrought  brass ;  and  in  March  they  discovered  this  plate  and  tripod. 
Our  authors  mention  also  the  discovery  of  many  medals,  a  Mosaic 
pavement,  the  remains  of  an  ancient  temple,  basso  relievos,  little 
images,  ruins  of  edifices,  and  inscriptions  found  here  ;  and  give  two 
passages  from  Pliny,  mentioning  this  place. 

In  the  first  of  these  quotations,  the  city  Industria  is  spoken  of,  as 
one  of  the  noble  cities  that  flourished  in  iU  time  along  «be  banks  of 
the  river  Po,  a  little  way  to  the  south  side  of  the  Appenines.  In  the 
other  he  explains  himself  more  fully,  describing  it  to  be  near  the  Po, 
where  that  river  begins  to  acquire  a  greater  depth ;  and  as  a  confir- 
mation, gives  its  name  still  more  ancient  than  that  of  Industria,  viz. 
Bodincamagus,  signifying  in  the  Ligustine  tongue,  the  river's  being 
deeper  at  that  place.  *  And  our  authors  affirm,  that  even  at  this  day 
the  Po,  above  and  near  Turin,  is  hardly  navigable ;  but  at  Monteu, 
after  having  received  not  only  the  Dora,  but  the  Stura,  the  Oreo, 
the  Mallone,  and  the  Dora  Balteo,  it  becomes  much  larger  both  in 
depth  and  width.    They  abo  take  notice*  that  the  hill  near  the  pbin 
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of  Manteu  it  ctlkd  MoodicoU  which  they  aappMe  a  corrupted  re- 
main of  ibe  aiioMDt  word  Bodiacaiaagua.  They  find  al84)  in  the  bulla 
of  this  pariih,  that  the  parochial  chwch  is  called  Sancti  Joaonis  Bap** 
tistiB  de  Lustria ;  which  they  conicctYire  piay,  bj  length  of  time, 
ha?e  been  formed  from  the  ancient  same  Indntlria* 

From  all  these  circumstances  put  together,  they  seem  confident  6f 
their  having^  ditcovered  the  Mai  spot  where  this  ancient  city  stood  ; 
and  bring  several  reasons  to  pnohre,  that  Casal  cawUd  possibly  be  tht 
place>  as  some  writers  hare  iaMglned  ;  and  in  order  to  show  more 
fhlly  the  gvaodeur,  magnificence,  and  antiquity,  of  this  ancient  city/ 
they  add  sereral  other  inscriptions  found  at  the  sane  place. 

[FkiL  Tram.  1745.] 
8«  On  the  jf  Iterations  which  the  Islands  of  ScUty  have  under* 

gone  since  the  Time  of  the  Ancients,  who  mention  them  as 

to  their  number,  extent,  and  position.     Bj/i  the  Rev*  William 

Borlase,M.J.RIi.S. 

The  inhabitants  of  these  isles  are  all  new-pomers;  not  an  habita- 
tion worth  notice ;  nor  any  remains  of  the  Phenician*  Grecian,  or 
Soman  art,  either  in  town>  pastle,  port,  temple^,,  or  sepulchre.  Al) 
the  aptiquities  here  to  be  seen  are  of  the  rudest  Druid  times ;  and,  if 
borrowed  in  any  qneasurt:  froip  those  eastern  traders  before-meu* 
iioned#  were  borrowed  from  their  roost  ancient,  and  simple  rites. 

We  are  not  to  think,  howerer,  but  that  Scilly  was  really  inba* 
hited,  and  as  frequently  resorted  to  anciently,  as  the  old  historianf 
relate.  AU  the  islands  (several  of  which  are  now  without  cattle  or 
inhabitant)  by  the  remains  of  hedges,  walls,  foundations  of  many 
contiguous  houses,  and  a  great  number  of  sepulchral  barrows,  show 
that  they  have  been  fully  cultivated  and  inhabited.  That  they  were 
inhabited  by  Britons,  is  past  all  doubt,  not  only  from  their  vicinity  to 
England,  but  from  the  Druid  mtmuments,  several  rude  stone  pillars, 
circles  of  stones  erect,  kist-vaens  without  number,  rock-basins,  tol* 
mAns,  all  monuments  common  in  Cornwall  and  Wales,  and  equal 
evidences  of  the  antiquity,  religion,  and  origin  of  the  old  inhabi- 
tants. They  have  alsp  British  names  for  their  little  islands,  tene- 
aienta»  and  creeks, 

How  came  these  ancient  inhabitants  then,  it  may  be  asked,  to 
1  aiiisb>  so  as  that  the  present  have  no  pretensions  to  any  affinity  or 
coonect^on  of  any  kind  with  them,  either  in  blood,  language,  or 
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coatomt  ?  How  came  they  to  diaappear,  and  Leave  to  few  traoet  of 
trade,  plenty,  or  arts,  and  no  posterity*  that  we  can  learn,  behind 
iheak  ?  Two  causes  of  this  fact  occurred  while  Mn  Borlaae  was  at 
SeiUy,  which  may  perhaps  saUsfy  these  inquiries :  the  manifest  in- 
croachments  of  the  sea,  and  as  manifest  a  subsidence  of  some  parta 
oC  the  land. 

The  sea  is  the  insatiable  monster,  which  devours  these  Uttk  isiuids^ 
gorges  itself  with  the  earth,  sand,  day,  and  all  the  yielding  parts^ 
and  leaves  nothing,  wbelre  it  can  reach*  but  the  skeleton,  the  bared 
rock.  The  continual  advances  which  the  sea  makes  on  the  low 
lands,  are  obvious,  and  within  the  last  thirty  years  have  been  very 
considerable.  What  we  see  happening  every  day  may  assure  us  of 
what  has  happened  in  former  times ;  and  from  the  banks  of  sand 
and  earth  giving  way  to  the  sea,  and  the  breaches  becoming  still 
more  open  and  irrecoverable,  it  appears  that  repeated  tempests  have 
occasioned  a  gradual  dissolution  of  the  solids  for  many  ages,  and  as 
gradual  progressive  ascendancy  of  theiluids.  * 

Again,  the  fiats,  which  stretch  from  one  island  to  another,  are 
plain  evidences  of  a  former  union  subsisting  between  many  now  dis- 
tinct islands.  The  flats  between  Trescaw,  Brihar,  and  Sampson,  are 
quite  dry  at  a  spring  tide,  and  men  easily  pass  dry<^shod  from  one 
island  to  another,  over  sand  banks  (where,  on  the  shifting  of  the 
sands,  walls  and  ruins  are  frequently  discovered),  on  which  at  full 
sea  there  are  ten  aiid  twelve  feet  of  water.  History  confirms  their 
former  union.  "  The  isles  Cassilerides,*'  says  Strabo,  '*  are  ten  in 
number,  close  to  one  another;  one  of  them  is  desart  and  unpeopled, 
the  rest  are  inhabited.^'  But  see  how  the  sea  multiplied  these 
islands ;  t^ere  are  now  reckoned  one  hundred  and  forty ;  into  so 
many  fragments  are  they  divided,  and  yet  there  are  but  six  inha* 
bited* 

But  no  circumstance  can  show  the  great  alterations  which  have 
happened  in  the  number  and  extent  of  these  islands  more  than  this, 
viz.  that  the  isle  of  Scilly,  from  which  the  little  cluster  of  these  cy- 
clades  takes  its  name,  is  no  more  at  present  than  a  high  roek*  of 
about  a  furlong  over,  whose  cliffs  hardly  any  tiling  but  birds  can 
mount,  aud  whose  barrenness  could  never  suffer  any  thibg^Mit  sea«* 
foijrds  to  inhabit  it 

It  has  been  mentioned  before,  that  on  shifting  of  the  sands  in  tb^ 
channel,  walb  and  ruins  are  frequently  seen ;  tinre  are  several  pbae« 
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Bbmena  of  the  same  Bsture,  and  owing  to  the  same  cause,  to  be  seen 
on  theie  shores.    Here  then  we  have  the  fonndations,  which  were 
probably  six  feet  above  high-water  mark,  now  ten  feet  under,  which 
together  make  a  difierence  as  to  the  level  of  sixteen  feet  To  account 
for  this,  the  ^w  advances  and  depredations  of  the  sea  will  by  no 
means  suffice;   we  must  either  allow,  that  the  lands  inclosed  by 
these  fences  have  sunk  so  much  lower  than  they  were  before,  or  else 
'  we  mast  allow,  that  since  these  lands  were  inclosed,  the  whole  ocean 
has  been  raised  sixteen  feet  perpendicular ;  which  last  will  appear 
much  the  harder  and  less  tenable  supposition  of  the  two.     Here 
then  was  a  great  subsidence ;  the  land  between  Sampson  and  Tres- 
caw  sunk  at  least  sixteen  feet,  at  a  moderate  computation.    This  . 
subsidence  must  have  been  followed  by  a  sudden  inundation,  and 
this  inundation  is  likely  not  only  to  have  destroyed  a  great  part  of 
the  inhabitants,  but  to  have  terrified  others  who  survived  into  a  total 
desertion  of  their  shattered  islands.    By  this  means,  us  I  imagine, 
that  considerable  peopfe,  who  were  the  Aborigines,  and  carried  on 
the  tin  trade  with  the  Phenicians,  Greeks,  and  Romans,  were  extir- 
pated.   These  islands  are  no  longer  what  they  were  anciently,  fertile 
in  tin;  nor  are  there  any  remains  of  such  and  so  many  ancient 
workings  as  could  maintain  a  trade,  so  coveted  by  some  of  the  an- 
cient$,  and  so  industriously  concealed  by  others.  There  are  no  mines 
to  be  seen  in  any  of  these  islands,  but  only  on  one  load  (so  we  call 
ovr  tin  veins)  in  Trescaw  island,  and  the  workings  here  are  very 
inconsiderable,   and  not   ancient.      It  must  therefore  be  matter 
of  wonder  where  the  Phenicians^  Greeks,  and  Romans,  could  have 
found  such  a  plenty  of  that  useful  metal.    Whatever  resources  they  ^ 
had  from  Cornwall,  formerly  reckoned  probably  among  the  Cassi- 
terides,  great  part  of  their  tin  must  doubtless  have  come  from  these 
islands ;  but  where  it  was  found  is  uncertain.    Nothing  now  appears 
above  ground  which  can  satisfy  such  an  inquiry.    The  story  of  the 
Phenician  vessel  mentioned  by  Strabo  to  have  purposely  run  ashore, 
and  risked  the  men  as  well  as  lost  the  ship,  rather  than  discover  to 
the  Romans  the  trade  to  these  isles,  is  well  knpwn,  and  proves  be- 
yond all  doubt  the  commerce  to  have  been  very  advantageous. 
That  the  natives  had  mines,  and  worked  them,  appears  from  Diodo- 
rus  Siculus,  lib.  5,  ch^S,  and  from  Strabo,  Geog.  lib.  S,  who  informs 
Hi,  that  PuMius  Crassus  sailing  thither,  and  observing  how  they 
worked  their  mines,  which  were  not  very  deep,  and  that  the  people 
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loved  peace,  and  at  their  leisure  navigation,  instrMCted  them  bow  to 
carry  on  tliis  trade  to  better  advantage :  that  ia»  seeing  Uieir  minoa 
but  shallow,  yet^well  worth  working  deeper,  tavght  theqi  bov  to 
pursue  the  metal  to  a  greater  depth*  The  question  then  is,  wbaX  ia 
become  of  these  mines  ?  and  bow  shall  this  question  be  answered, 
but  by  confessing  that  the  land,  in  which  these  mines  w^re,  is  now 
sunk,  and  buried  under  the  sea  ? 

Tradition  seems  to  confirm  this :  there  being  a  strong  persuasion 
in  the  western  parts  of  Cornwall,  that  formerly  there  eiList^  a  lar^ 
country  between  the  LandVend  and  Scilly,  now  lai<j^  msmy  fathoma 
under  water.  The  particular  arguments  by  which  they  support  tbia 
tradition,  may  be  seen  in  Mr.  Carew's  Survey  of  Cornwall,  p.  9,  and 
in  the  last  edition  of  Camden,  p.  11. 

But  though  there  are  no  evidences,  to  be  depended  on,  of  any 
ancient  connexion  of  the  Land's-end  and  Scilly,  yet  that  the  cause 
of  that  inundation,  which  destroyed  much  of  tbe^  islands,  might 
reach  also  to  the  Cornish  shores,  is  extremelj^  probable ;  there  being 
aoveral  evidences  of  a  like  subsidence  of  the  land  in  MouptVbay. 
The  principal  anchoring-place,  called  a  lake,  is  now  a  haven*  or  open 
harbour.  The  mount,  from  its  Cornish  name*,  we  mnat  conclude 
to  have  stood  formerly  in  a  wood,  but  now  at  full  tide  is  half  a  mile 
in  the  sea,  and  not  a  tree  near  it. 

[PhiL  Tram.  175S.] 

9*  Roman  Tessellated  Pavement  iiscotereAin  LeadenhM-street, 
Dec.  28,  1803. 

The  remains  of  this  beautiful  specimenf  of  mosaic  work  were 
found  at  the  depth  of  nine  feet  six  inches  below  the  surface  of  the 
carriage-way  pavement,  in  searching  for  the  common  sewer. 

It  laid  in  the  direction  of  N.  E.  to  S.  W.  The  S.  \V.  angle  of  the 
outer  border  being  about  nine  feet  distant  from  the  front  of  the 
eastern  extremity  of  the  portico  of  the  East  India-house. 

The  square  dimension  of  the  ornamented  part  here  shewn,  which 
forms  the  centre  of  the  pavemelit,  is  nearly  ten  Roman  feet,  but  the 
extent  of  the  whole  room  was  probably  twenty -five  Roman  feet 


*  Gnavas  Uke^  signifying  tha  grey  roek  in  a  wood.^'-Orig. 
t  See  tin  Plate. 
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tqaare ;  as  the  remaios  of  a  Roman  wall,  evidently  forming  iu  N.W« 
angle,  were  foui^  in  opening  the  ground  to  the  northward.  The 
common-aewer  makes  a  circular  tuni  round  this  angle. 

All  the  tessersB  are  of  burnt  clay^  except  the  purple  and  green  of 
the  drapery  about  the  Bacchus,  lyhich  are  of  glass.  The  tesseras 
are  bedded  in  a  thin  body  of  cement^  on  a  layer  of  composition^ 
one  inch  and  a  half  in  thickness,  seemingly  composed  of  pounded 
brick,  lime«  and  pebbles,  under  which  was  a  very  deep  bed  of  loam, 
or  virgin  earth.  Part  of  a  human  jaw-bone,  containing  (wo  of  the 
teeth,  together  with  the  bones  of  a  finger,  were  fmui  immediately 
under  the  angle  of  the  south-west  border,  with  some  fragments  of 
pottery,  apparently  part  of.  an  urn. 

Great  pains  have  been  taken  to  render  this  engraving  an  accurate 
copy  of  the  original,  preserving  the  due  tint  of  its  colours,  and 
shewing  the  form  and  manner  of  placing  the  tesserae.  Those  parts 
of  the  pavement  which  are  defective,  are  denoted  by  five  lines  drawn 
across  them. 

-  The  Honourable  East  India  Company  have,  with  their  usual  U« 
berality,  been  at  the  expense  of  taking  up  the  remains  of  this  pave- 
naent,  and  they  are  now  deposited  in  their  library. 

Edwaid  Lassidoi. 
Ifyde^sinfci,  Bhom^kmy,  May  1804. 


CHAP,  xxvni. 

MINES,   METALS,   AND   METALLINE    EABTHS. 
SECTION     I. 

Introductory  Remarks. 

i  HIS  branch  of  science  is  comparatively  recent.  The  ancients  have 
iefl  us  little  that  is  valuable  on  the  subject.  Theophrastus  wrote  a 
Treatise  on  Stones,  which  was  translated  into  English  by  Sir  John 
Hill,  and  first  brought  him  into  the  notice  of  the  public.  This  trans- 
lation  contains  many  valuable  notes,  most  of  which  have  been  pil- 
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l^ged  by  more  recent  mineralogtcal  writers,  without  acknowledge 
mtot  Pliny,  in  the  last  two  bockB  of  his  Natural  History,  has  li|ce* 
wise  given  us  a  treatise  on  stones ;  but  it  is  very  difficult  to  determine 
many  of  the  species  to  which  he  refers*.  The  Arabian  philosophers 
turned  some  of  their  attention  to  this  subject ;  and  Avicenna  has 
left  us  a  Treatise  on  Minerals.  After  the  revival  of  learning  in  Eu- 
rope, mineralogy  acquired  a  portion  of  the  attention  of  naturalists/ 
as  well  as  botany  and  zoology :  but  much  less  progress  was  made  in 
it,  parUy  on  account  of  the  difficulty  of  the  subject,  and  partly  on 
account  of  the  infant  state  of  chemistry,  on  which  mineralogy  is' 
obliged  to  depend  for  a  good  deal  of  her  exact  information,  as  far 
as  the  division  of  minerals  into  species  is  concerned. 

Linnseus's  Mineralogy  was  far  inferior  to  his  arrangement  of  the 
two  other  kingdoms  of  nature ;  though  he  6rst  brought  into  view  the 
importance  of  crystallization,  which  has  been  laid  hold  of  by  the 
French  mineralogists  with  such  happy  success  in  determining  the 
species  of  minerals.  It  is  hardly  worth  while  to  notice- the  various 
systems  of  mineralogy  which  made  their  appearance  in  various  coun- 
tries in  succession,  after  the  publication  of  the  linnsean  system. 
But  the  first  system  of*  sterling  value  was  that  pf  Cronstedt ;  who 
^formed  his  arrangement  according  to  the  composition  of  the  various 
stones.  His  method  was  adopted  by  Bergman,  in  his  Sciagraphia ; 
by  Werner,  and  by  almost  all  succeeding  writers  on  the  subject. 

The  manner  of  describing  minerak,  and  the  technical  language  by 
which  the  description  is  conveyed,  were  invented  by  Werner,  of 
Freyberg,  who  published  his  Treatise  on  the  External  Characters,  in 
1773.  His  mode  of  describing  minerals  has  been  universally  adopted. 
As  to  the  Vrangement  of  minerals  into  species,  two  diflferent  me- 
thods are  followed  by  the-German  amd  French  schools.  According 
to  Werner,  the  species  of  minerals  are  merely  artificial  associations 
for  the  conveniency  of  description.  Accordingly,  he  has  made  them 
to  depend  upon  a  certain  agreement  in  all  the  external  characters. 
Haiiy,  on  the  other  hand,  conceives  that  minerals  have  been  divided 
into  species  by  nature  herself,  as  weU  as  animals  and  vegetables. 


*  The  late  Dr.  Walker,  of  the  University  of  Ediobargh,  nndentood  Plioy't 
Accoont  of  Stones  better  than  most  persons.  Hb  new  Minerslogical  Nomen- 
elatiire  consists  diiefly  of  words  taken  horn  Pliny,  and  nsed  in  the  same  sens^ 
Willi  that  writer.    In  that  point  ofview  it  deserves  some  notice. 
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Identity  of  form  constitutes,  according  to  hiro>  the  specific  character. 
Accordingly,  all  those  minerals  which  have  the  same  primitive  form 
(with  certain  exceptions)  are  placed  under  the  saipie  species*.  This 
method  of  Haiiy  recommends  itself  at  once  by  its  simplicity,  and 
the  exact  limits  which  it  enables  us  to  assign  to  every  species ;  where- 
as the  Wernerians  are  o^bliged  to  admit,  that  different  species  pass, 
by  imperceptible  shades,  into  each  other,  and  that  many  minerals 
exist  which  cannot  be  referred  to  any  well-defined  species,  but  lie 
intermediate  between  two.  This  is  a  necessary  consequence  of  the 
opinion  which  they  entertain,  that  nature  has  not  divided  minerals 
^nto  species;  but  that  species  are  merely  artificial  associations  of 
minerals,  contrived  by  the  mineralogist  for  the  convenience  of  ar- 
rangement and  description. 

The  species  of  minerals  at  present  known,  and  described  by  Wer- 
ner, amount  to  about  300.  But  Haiiy  has  reduced  them  to  a  much 
smaller  number.  And  there  can  be  no  hesitation  in  admitting,  that 
several  of  the  Wernerian  species  might,  without  impropriety,  be 
united  together.  As  for  example,  zircon  and  hyacinth,  corundum 
and  adamantine  spar,  beryl  and  emerald.  Sec*  His  sub-divisions 
were  made  previous  to  the  knowledge  of  the  identity  of  the  com- 
position of  these  respective  minerals,,  and  he  has  not  thought  proper 
to  alter  it  since. 

From  the  newness  of  this  branch  of  mineralogy,  we  are  iioi  to 
expect  much  valuable  information  on  the  subject  in  the  Philosophical 
Transactions.  Indeed  by  far  the  best  papers  on  the  subject  have 
made  their  appearance  very  recently,  and  are  contained  in  the  vo- 
lumes published  since  the  c/umnencement  of  the  present  century. 
There  are  thirty-eight  mineralogical  papers  contained  in  the  Phi- 
losophical Transactions ;  yet  more  than  half  of  them  are  of  very 
'  trifling  value :  while  even  the  rest  offer  but  few  accurate  descrip- 
tions of  minc^ls ;  though  the  facts  which  they  contain  are  useful 
in  a  historical  point  of  view*  One  gives  an  account  of  the  formation 
of  cloth  and  paper  from  amianthus,  discovered  in  Italyf*  Another 
mentions  the  existence  of  a  great  quantity  of  native  sub-carbonate 
of  soda^in  the  neighbourhood  of  Smyrna,  which  the  inhabitants  of 
the  country  employed  in  making  soap}.    Another  paper  contains 

«  See  Youag'sJ^fat  PUL  IL  511.  ' 

t  Phil.  Tians.  1671.  Vol.  VI.  p,  «167.    . 
t  PbO.  Tians.  1696.  Vol.  XIX.  ttB. 
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a  description  of  the  pits  from  which  ftillers'-earth  is  dug  In  Bed- 
fordshire, by  Mr.  Holloway.  These  pits  lie  near  Wobum,  in  a 
ridge  of  sand  hills  which  run  from  Cambridge  to  Oxford,  at  the 
distance  of  about  eight  miles  from  the  Chiitem  hiHs.  From  the  sur- 
face to  the  depth  of  about  14  yards,  there  occurs  nothing  but  sand, 
through  the  middle  of  which,  at  about  six  yards  from  the  surface, 
there  runs  a  thin  bed  of  red-coloured  sandstone.  The  fullers' -earth 
lies  under  the  sand,  and  is  about  eight  feet  thick.  The  first  foot  is 
so  much  mixed  with  sand  as  to  be  useless.  The  upper  part  of  the 
iuUers'-earth  is  coloured  yellow,  but  it  becomes  lighter  coloured  as 
we  descend  deeper.  Under  the  Aillers'-earth  is  a  bed  of  white 
rough  stone  about  two  feet  thick,  and  below  this  occurs  sand  again ; 
but  no  fullers'-earth  occurs  deeper.  These  beds  are  nearly  hori- 
zontal, and  extend  a  considerable  way*. 

The  high  talue  attached  to  diamonds  depends  not  so  much  upon 
their  foeaUty  and  hardness,  as  upon  their  great  scarcity,  and  the  la- 
bour and  expense  necessary  in  procuring  them.  Hitherto  they  have 
been  observed  only  in  the  torrid  zone,  and  Brazil  is  the  only  country 
in  Americti  where  they  have  been  (bund.  There  is  a  paper  in  the' 
Philosophic^  Trtinsactions  ginng  an  historical  account  of  their  dis- 
covery in  thftt  country  by  Dr.  De  Castro  Sarmento.  Near  the  capi- 
tal of  the  county  Do  Serro  do  Frio  flows  the  river  Do  Milho  Verde, 
where  they  used  to  dig  for  gold,  or  rather  to  extract  it  from  the  al- 
Itivtal  son.  The  miners,  during  their  search  for  gold,  found  several* 
diamotids>  whith  tfcey  were  induced  to  lay  aside  in  consequence  of 
their  paiticular  shape,  and  great  beauty,  though  they  were  ignorant 
what  they  were.  At  last,  in  the  year  1728,  a  miner  came  to  the 
cotfntry,  who,  suspecting  these  stones  to  be  diflmonds^  made  some 
etpetiments  on  the  subject,  and  satisfied  himself  that  his  coigecture 
was  well  founded.  He  set  himself  in  consequence  to  search  for 
diamonds  in  the  alluvial  soil  of  the  country,  and  the  other  miners 
foflowed  his  example.  Diamonds  i^ere  even  found  among  the  sand 
of  the  river  though  in  less  abundance.  Ever  since  that  period  the 
searching  for  diamonds  in  that  country  has  been  continued  with' 
good  successf.  The  specific  gravity  of  diamonds  was  first  accurately 
determined  by  Mr.  £l1icot,  who  employed  a  balance  for  the  purpose 
*  -•    - .   ^-.-  -  —  -  - -  -  —         -  I  J , 

•  Phil.  TrSDi,  iris.  Vol.  XXXYT.  p.  4l9. 
t  Phil.  Thws.  1Y5J.'  Voi  XXXVIL  p.  199. 
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tbttt  Unrtied  with  tb^  800th  part  of  a  grain*.    The  following  table 
exhibits  the  result  of  his  trials: 

MiMMidi  welglied.  ^giSi'n."  ^^'  ^^^* 

1  A  Bra^l  ditimond,  fine  water,  rough  coat  .  92*425  .  .  5518 

2  A  ditto,  fine  Water,  rough  coat 88-21     .  .  3-512 

9  Ditto,  fine  briight  c«at 10*025  .  .  3*511 

4  Ditto,  fine  bright  coat 9*560  .  .  3*501 

5  An  East  India  diaanoiid;  pale  blue 26*495  .  .  3*512 

6  Ditto,  bright  yeHow 23  33    .  .  3*524 

7  Ditto,  very  fine  water,  bright  coat 20*66    .  .  3-525 

8  Ditto,  Tery  bad  water,  honeycomb  coat    •  .  20*38    .  %  3*519 

9  Ditto,  very  hard  bloish  coat 22*5      .  %  3*515 

10  Ditto,  Tery  soft  good  water 22*615  .  .  3'525 

11  Ditto,  a  large  red  foul  in  it •  .  .  .  25*48    .  .  3*514  ' 

12  Ditto,  soft,  bad  water 29*525  .  .  3*526 

IS  Ditto,  soft,  brown  coat .  , 26*535  .  .  3*516 

14  Ditto,  very  deep  green  coat 25*25     .  .  3-521 

Mean  sp.  gr.  of  the  Brazil  dianronds 3*513 

Mean  ditto  of  £a$t  India  diamonds 3*519 

Mean  of  both 3*517 

Oor  accurate  knowledge  of  the  precious  stones  cannot  be  dated 
further  back  than  the  publication  of  Rom^  de  Listens  Crystallography, 
and  has  betn  very  much  improved  of  late  years.  Hence,  a  paper 
^bliafaed  in  tbe  Philosophical  Transactions  for  1747,  by  Mt.Ding«- 
ley,  giving  a  catalogue  of  the  precious  stones,  and  mentioning  those 
employed  by  the  ancients  for  engraving  on,  is  an  ob}ect  of  some  cu- 
riosity. As  he  gives  no  other  description  of  the  stones  which  he 
BientioAs^  except  their  colour,  his  account  is  involved  in  sofne  ob«- 
fcurity.    Tbe  following  is  his  catalogue : 

Beryl,  red  and  yellowf.  Chrysolite,  light  grass  green. 

Chalcedony.  Crystal,  or  oriental  pebble,  silver 

Plasma,  green  with  white  spots.  white. 

Jacinth,  deep  tawny  red.  Garnet,  deep  red  claret. 


•  Phy.  Trans.  1745.  Vol.  XLIIl.  p.  468. 
t  Probably  jasper^  cofnelian,  &g. 
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Amethyst*  purple.  Sapphire,  deep  sky  blue»  or  iilrer 
Diamond,  white.                        *         white. 

Ruby,  red  or  crimson.  Cornelian,  red  or  white. 

Emerald,  deep  green.  Opal,  white  and  changeable. 

Aqua  marina,  bluish  sea  green.  Vermillion   stone,    more  tawny 
Topaz,  ripe  citron  yellow.  than  jacinth. 

All  these  are  more  or  less  transparent  The  following  are  opaque :    , 

Cat^s  eye,  brown.  Agate  onyx,  two  kinds,  of  white 
Red  jasper,  red  ochre.  opaque  and  transparent. 

Jet, -black.  Alabagber,  white  and  yellow. 

Agates.  Toad's  eye,  black.  ' 

Blood  stone,  green,  jreined  with  Turquoise,  yellowish  blue  inclin* 

red  and  white.  Heliotrope  f  ing  to  green. 

Onyx,  white  and  black.  Lapis  lazuli,  deep  blue. 
Sardonyx,  brown  and  white. 

The  ancients  engraved  usually  on  the  beryl  (jasper),  sometimes 
'  on  chalcedony,  |>lasma,  and  jacinth.    Rarely  on  the  chrysolite, 
crystal,  garnet,  and  amethyst.    They  also  engraved  on  several  of  the 
opaque  stones*.  i 

About  the  year  1757,  in  consequejjce  of  a  dissertation  on  the  sub« 
ject  published  by  JEpinus,  and  another  by  Wilke,  the  electrical  pro-^ 
perties  of  the  tourmalinef  came  to  be  accurately  known.  At  that 
time,  the  fttone  itself  was  considered  as  very  rare,  and  as  a  great  ca- 
riosity, though  it  is  now  known  to  be  a  very  common  [constituent  of 
primitive  mountains,  and  occurs  abundantly  in  different  parts  of 
Great  Britain.  In  the  year  1759,  Sir  William  Watson  wrote  a  dis- 
sertation to  prove  that  the  lyncurktm  of  the  ancients,  a  stone  describ- 
ed by  Theophrastus,  and^noticed  by  Pliny,  was  nothing  else  than 
the  tourmaline ;  and  the  evidence  which  he  adduces  from  the  pro- 
perties of  the  stone,  and  the  circumstances  respecting  these  pn^per-  > 
ties  noticed  by  Theophrastus,  leaves  Uttle  doubt  that  his  conjecture 
is  well  founded^. 

The  art  of  detecting  the  ores  of  metals  in  the  earth,  and  of  work- 
ing them  with  advantage,  constitutes  one  of  the  most  important  ob- 
jects of  political  economy.    It  was  carried  to  a  considerable  extent 

•  PhU.  Trans*  VoL  XLIV.  p.  50«. 

t  Electrie  Schorl :  a  species  of  aifiUaeeous  crystallised  ^rt^. 

t  Phil.  Traos.  Vol.  U.  p.  S94. 
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hy  Ihe  Grecian  states,  especially  the  Athenians }  and  was  likewise 
pretty  successfiilly  practised  during  the  early  period  of  the  Roman 
empire.  Of  the  modern  nations  of  £urope»  the  Germans  have  paid 
the  greatest  attention  to  mining,  and  the  French  the  least.  Britain 
jKMseasesmany  important  mining  districts,  especially  Cornwall,  An- 
glesey, Northumberland,  Cumberland,  and  Derbyshire.  The  mines 
in  Cornwall  and  Derbyshire  have  been  worked  since  the  period  of 
the  Roman  conquest  of  Britain,  and  probably  long  before  that  period ; 
for  the  Phoenicians  were  in  the  habit  of  drawing  tin  from  Spain  and 
Cornwall,  in  the  remotest  ages  of  antiquity.  It  is  a  very  remarkable 
chrcumstance,  and  a  striking  proof  of  the  want  of  education  amcmg 
our  miners,  that  notwithstanding  the  importance  of  our  mining  dit- 
tricts,  and  the  vast  quantity  of  iron,  copper,  lead,  tin,  and  zinc,  every 
year  extracted  from  the  bowels  of  the  earth,  in  Great  Britain,  no 
systematic  treatise  on  mining  has  ever  made  its  appearance.  We  haye 
some  treatises  on* the  subject,  translated  from  the  Spanish  and  Ger* 
man,  all  of  them  of  a  very  old  date,  and,  consequently,  imperfect ; 
but  no  general  account  has  yet  appeared  of  the  practices  followed  in 
this  country,  in  extracting  the  ore  from  the  mine,  and  obtaining  from 
it  the  metal  which  it  contains.  We  have,  indeed,  some  valuable 
works  giving  an  account  of  the  practices  followed  in  particular  dis- 
tricts, especially  Cornwall  and  Derbyshire;  and  some  important 
information  on  the  mode  of  smelting,  &c.,  in  Watson's  Chemical 
Ecfoyt;  the  most  elegant  chemical  work  which  has  hitherto  appeered 
in  any  language,  a  work  not  appreciated  in  this  Country  according 
to  its  value. 

The  papers  on  mining,  contained  in  the  Philosophical  Transactions, 
mmount  to  29  ;*  and  more  than  the  half  of  these  were  published  be* 
fore  the  year  1672.  Of  these  there  are  15  which,  in  the  present 
advanced  state  of  our  knowledge  of  the  subject,  cannot  be  considered 
as  of  any  value.  The  rest  consist,  either  in  descriptions  of  particular 
mines,  or  in  details  of  certain  processes  pursued  in  certain  districts; 
and  the  following  is  an  accsount  of  the  most  important  statements 
which  they  contain.  \ 

1.  The  method  of  blasting  rocks  by  gunpowder  is  now  so  familiar 
to  miners,  that  little  attention  is  paid  to  the  importance  of  it..  But 
the  methods,  practised  before  its  introduction,  were  so  imperfect^ 
that  the  use  of  gunpowder  may  be  considered  as  constituting  an 
important  era  in  mining.    In  a  very  early  number  of  the  FhikMo*. 

VOL,  II.  •         ,  T 
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pbical  IVansactionsi  we  l^tare  a  desqriplion  of  the  method  of  UaBting 
rpqlw  by  gMnpowd^c>  by  §ir  Hubert.  Moray,  where  the  inveiition  i/^, 
ascribed  to  M,  JkL  Son% 

2.  Tran$ylv^ii^  aod  HuDgary  ha? e  long  been  celebrated  as  mining, 
countries,  and  supply  anpually  a  poo^iderable  quantity  of  Qold,  Dr* 
QrQWo,  ^  physician  of  (iondon,  of  considerable  eminence^  ^hc^  ^ra- 
ijfjlcid.  <3m  tkp  cQOtineDt  in  l^Si^  ^omiiiuoi^ated  a  deficriptioi^  of 
thes^  mines  to  the  Royal  Society,  which  was  published  >n  t)^  Jfh\* 
\m>:ph\^^  Transsic^tions.  He  descri()es  a  salt  mipe  of  p^  not^, 
n^vt  fiperi^9»  io  Upper  Hungary,  ^o  less  than  1080  feet  deep.  Thf 
grow.d  was  not  rocky  but  cl^y ;  and  ^e  sa]t,  beiqg  ground  to  pow«. 
der»  was  used  witboMt  any  refining.  The  gold  mines  of  Cremnitz,. 
hjs,  d^cribes .  as  of  ^he  greatest  value,  and  as  having  been  wrought 
{or  900  years.  li^B  description,  of  t^e^ore  is  so  imperfect,  as,  to  be  of 
^0  y^Iqe ;  but  he  gives  an  exact  detail  of  the.  mode  of  extracting  the 
gold  by  amalgamatiqn,  ^,  process  lately  sq  much  improved  by  Baron 
Bprn  and  his  coadjutors.  There  was  a  minic:  of  mercury  about  seven 
miles  froni  Cremnitz,  but  it  was  not  wrought.  Dr.  Brown  makes 
fpme  curious  observations  on  ^he  filling  up  of  the  passages  formerly 
dtig  out  in  the  old  mines.  By  the  trickling  down  of  moisture  along 
the  side9  of  these  passages  th^y  gradually  become  narrower,  and 
approach^  eaqh  otherf, 

.  3.  The  most  eylensive  salt  mines  known  are  those  in  Poland,  not 
ftr  f|t>m  Cracovia,  at  a  small  town  called  Wilizka.  There  is  an  im« 
perfect  description  of  them  in  the  Philosophical  Transactions.  Ac- 
cording to  that  account  they  are  1200  feet  deep ;  and  about  1000 
miners  are  constantly  employed  in  them*  The  horses  kept  under 
ground  become  itpeedily  bliud,  in  consequence  of  the  sharpness  of 
the  sa}t ;  and  the  hoofs  of  one  of  them,  who  had  b^n  long  in  the 
mine,  were  as  long  again  as  usual^. 

Salt  had  been  prepared  in  Cheshire  for  many  year^  by  boiling 
down  the  salt  springs  which  are  common  in  that  country ;  but  in 
1670,  a  rock  of  salt  was  discovered,  fri9/9, which  they  expected  to  be 
able  to  manufacture  the  article  with  greater  advantage  §. 

4.  There  is  a  pretty  long  papei^' published  in  the  Transactions  for 

♦  Pliil.  Trans*  1665.    Vol.  I.  p.  8«. 
t  PhU.  Tnmt.  1670.    Vol.  V.  p*  1189. 
I  Ffait.  Thms.  1670.    Vol.  V.  p.  1099. 

i  PUi  Trans.  t§ro.  VoL  V.  p.  20i5.--3ee  for  a .  moK  detailed  aocMuit  of 
Salt  Mines,  and  the  mode  of  working  U)eni»  S«cti(^n  IX.  of  the  present  ebi^plsri 
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1671^  giving  an  ac<M>unt  of  the  method  of  working  the  tia  mines  in 
Corowaltj  ^nd  of  preparing  ftnd  soielting  the  ore,  and  ohtaining  the 
tin.  As  the  terms  used  are  all  provincial  words,  peculiar  to  the 
Com^^  mmen^  without  49y!  exfdanation,,  the  paper  is  not  very 
inteUigi)bile  tci  ordinary  readers^.  The  publication  of  a  dictionary, 
e3q>|aining  all  the  words  vsed  by  the  miners  in  the  diffisrent  mining 
promcea  of  Great  Britain,  would  be  a  work  of  considerable  value, 
and  would  greatly  facilitate  the  attempts  that  may  be  made  to  im^ 
prof^e  the  state  of  our  minies.  Something  of  the  kind  indeed  faaa 
been  attempted  with  respect  to  Cornwall,  but  at  a  period  when  the 
science  of  mineralogy  was  not  sufficiently  advanced  to  admit  of  an 
ejq>lanation  of  any  term. 

5.  It  is  very  remarkable  that  diamonds,  by  fiir  the  most  beautifiil 
and  most  highly  valued  of  all  the  precious  stones,  have  hitherto 
been  ^nd  only  in  the  torrid  zone,  in  India,  and  Brazil*  The  mines, 
as  they,  are  caUed,  consist  of  nothing  else  than  the  aDuvial  soil,  no 
doubt  originally  washed  down  from  mountainous  districts.  In  this 
soil,  diamoiids  are  found  scattered  viery  unequally ;  sometimes  oc- 
currmg  in  great  abundance,  sometimes  very  sparingly.  In  some 
places  the  s4ones  are  all  aisall,  never  exceeding  a  few  grains  In 
weight ;  in  other  j^oes  they  are  occasionally  found  as  heavy  as  nine 
ouo^s.  Diamonds  have  never  yet  been  observed  in  their  original 
positiotp  ;  from  which  circuaistance  one  would  be  apt  to  suppose 
that  tins  repository  roust  be  some  of  the  newest  rocks ;  as  th^se 
are  the  voeks  which  from  their  sitnatioo  are  most  liable  to  be  worn 
away.  In  the  Philosophical  Transactions  there  is  a  particular  ac« 
count  of.  the  dififerent  places  in  India,  on  both  sides  of  the  Ganges, 
where  diamonds  occur,  the  manner  of  digging  and  waiting  the  soil, 
and  the  colour  of  the  soils  thus  wrought.  The  paper  was  communi- 
cated to  the  Royal  Society  by  the  Earl  Marshal  of  Englandf.  The 
description  of  the  soil  and  rocks  is  so  imperfect  as  to  convey  no  in- 
formation. But  there  is  one  curious  particular  mentioned,  tl^at  de- 
serves to  be  noticed  ;  we  mean,  the  mode  pursued  by  the  Indians 
to  dig  through  rocks.  They  kindled  a  fire  on  the  rock,  and  when 
it  was  very  hot  they  poured  water  on  it.  By  ih\8  means  the  rock 
cracked  and'  split  into  shivers  for  a  certain  depth  ;  these  fragments 

*  JPhiJU  Xmbs^  ir61.  Val.TLp.2O0e.  Sse  also  a  paper  on  tlie  sasM  sab- 
ject  bj  Merret,  PhiL  Tnm.  1678.    Vol.  XIL  p.  949c 

t  See  alsaon  the' same  sati^oat,  Saetion  IV.  of  tlie  present  chsptor. 

T  9 


Digitized  by 


Google 


$76        MINES,   IfWAXs/  AND   MBTALLlKB    EAftTfi^. 

were  removed,  the  6 re  again  kindled,  and  water  poured  upon  the  hot 
rock  as  before.  Thus  they  proceeded  till  they  reached  the  requi- 
site depth*. 

6.  Calamine  is  an  oxyde  of  zinc,  which  has  been  employed  from 
time  immeHiorial  in  the  making  of  brass.  There  is  in  the  Tnknsac- 
ttonsy  an  aecouiit  of  the  method  followed  by  the  miners  in  digging 
this  ore  out  of  the  earth,  and  preparing  it  for  salef.  Calamtne  oc- 
curs frequently  in  beds,  and  seems,  in  some  cases,  to  exist  in  great 
abitodance.  The  Mendip  hills,  in  Somersetshire,  were  famous  for 
thdr  calamine  mines;  though,  I  believe,  the  ore  is  now  pretty  much 
exhausted  in  that  quarter.  From  the  description  given  of  the  cala- 
mine mines  in  Somersetshire,  by  Mr.  Pooley,  it  is  plain  that  he  con^ 
aidered  the  cdamine  as  occurring  in  veins.  It  is  always  mixed  with 
some  galena  or  sulphuret  of  lead.  It  is  dug  out  of  the  earth,  and 
being  broken  into  small  pieces  is  exposed  to  the  action  of  a  current 
of  wnter,  which  wadies  away  the  light  earthy  miatcer,  and  leaves  the 
calamine.  The  whole  b  then  thrown  into  deep  wooden  vessels 
full  of  water,  and  agitated  for  a  considerable  time.  The  galena 
sinks  to  the  bottom,  the  calamine  is  deposited  in  the  middle,  and  the 
earthy  matter  on  the  surface.  The  catonine,  thus  separated  from 
its  impurities,  is  ground  to  powder,  and  is  then  fit  for  sale  |. 

7.  Dr.  Nichols,  Professor  of  Anatomy  in  Oxford,  seems  to  have 
examined  the  structure  of  metaOic  veins  with  mor^  accuracy  than 
any  other  British  writer  of  the  early  part  of  the  last  century.  He 
published  some  observations  on  the  mines  of  Devonshire  and  Cdm- 
waU,  which  possess  some  value  §.  He  has  given  us  an  explanation 
of  several  of  the  Cornish  words  used  by  the  miners,  of  whi^h  the^ 
following  may  serve  as  a  specimen  : 

Load,  a  vein. 

Living  load,  a  vein  containing  metallic  ore. 
Dead  load,  a  vein  destitute  of  ore. 

Fboking,  a  cross  vein  of  stone ;  or  dyke,  as  called  in  the  North 
of  England. 

«  Phik  Trans.  1677.    V«rf.  XU.  p.  «)7. 

t  Pooley,  PbD.  trans.  1693.    Vol  XVIL  p.  679. 

%  The  practice  followed  at  present*  ia  SomeraeUhire,  differs  in  several  parti- 
culars from  the  aceoont  givoi  in  the  text;  tbonglLike  object  in  view,  and  even 
the  means  employed,  are  the  very  same. 

$  Phil.  Trans,  if  SB*    VoL  XXXV.  p.  40f ,  end  480. 
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ISe  bss  sonie  obsenrations  on  the  crystals  of  tinstone,  and  on  its 
«pecifi€  gravity  compared  with  that  of  tin,  and  on  its  colour,  much 
nKMre  accurate  than  any  to  be  met  with  in  chemical  books  of  the 
'  same  period. 

8.  In  the  year  1761,  there  was  a  very  rich  copper  taine  wrought 
at  the  liver  Arklow,  in  the  county  of  Wicklow,  in  Ireland.  From 
Ais  mine  there  ran  a  stream  of  blue-coloured  water,  of  so  deleterious 
a  nature  as  to  destroy  aU  the  fish  in  the  river  Arklow.  One  of  the 
workmen^  leaving  an  iron  shovel  in  this  stream,  found  it  some  days 
after  encrusted  with  copper.  This  induced  Mr.  Johnston,  one  of  the 
proprietors  of  the  mine,  to  make  a  set  of  experiments  on  the  subject, 
from  which  he  concluded,  that  the  blue  water  Contained  an  acid 
holding  copper  in  solution,  that  iron  had,  a  stronger  afimity  for  the 
acid  than  copper,  that  the  consequeiice  of  this  aiiimty  was  the  preci- 
pitation  of  the  copper,  and  the  solution  of  the  iron  when  pieces  of 
that  metal  were  put  into  the  blue  water.  These  ideas  induced  the 
ttiiners  to  dig  a  great  many  pits  for  the  reception  of  this  water,  and 
to  put  bars  of  iron  into  them.  By  this  means  they  obtained  a  very 
great  quantity  of  copper,  much  purer  and  more  valuable  than  the 
copper  which  they  obtained  from  the  ore  itaelf  by  smelting*. 

9.  The  superiority  of  Swedish  iron  over  that  of  other  countries,  for 
the  makiug  of  steel,  is  well  known.  Hitherto  the  British  steel 
makers  have  not  been  able  to  enqploy  British  iron  in  their  processes  ; 
they  have  fovnd  it  too  brittle  to  bear  cementation.  Attempts  are  at 
present  making  by  some  very  spirited  steel  makers  at  Sheffield ;  and 
from  the  products  already  obtained,  good  hopes  are  entertained  of 
ultimate  success.  This  superiiMrity  of  the  Swedish  iron  depends  upon 
tlie  great  purity  ai  the  ore  from  which  the  iron  is  smelted.  One  of 
the  most  remarkable  of  these  mines,  if  the  name  can  with  propriety 
be  applied  to  it,  is  Tabern,  a  mountain  of  considerable  size,  com- 
poacd  entirely  of  pure  iron  ore,  and  occurringin  a  large  tract  of  sand, 
over  which  it  seems  to  ^ve  been  deposited.  This  mountain  has 
been  wrought  for  nearly  these  three  hundred  years,  and  yet  its 
size  is  scarcely  diminishedf. 

Few  things  are  more  curious  or  difficult  to  explain  than  the  pro- 
digious quantity  of  coral  formed  in  the  sea,  especially  in  the  tropical 
regions.    Coral  is  the  produce  of  dififerent  species  of  vermes,  and  it 

*  PliU.  Traak  1751«  Vol.  XLVII.  p.  500,  mkI  VoL  XLVIII.  p.  181. 
t  Ascanios.    PhU.  Trans.  1755.  Vol.  XUX.  p.  30. 
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consists  chiefly  of  carbonate  of  lime.  Now  it  is  difficult  to  eonCii^e 
where  these  animals  procure  such  prodigious  quantities  of  this  sub<* 
stance.  Sea  wateir^  indeed,  contains  traces  of  sulphate  of  lime*  but 
no  other  calcareous  salt,  as  far  as  we  know.  Hence  it  would  appear* 
that  th^se  creatures  must  either  decompose  sulphate  of  lime,  though 
the  quantity  of  that  salt  contained  in  sea  water  seems  itiadequatie  to 
supply  their  wants,  or,  they  must  form  carbonate  of  linle  frOm  the 
constituents  of  sea  water,  in  a  way  totally  above  our  comprehen* 
sion.  Be  that  as  it  may,  there  is  one  consequence  of  this  copioui 
formation  of  coral  in  the  tropical  regions  of  considerable  importance 
to  navigation,  which  has  been  clearly  pointed  mit  by  Mr.  Dalryrople, 
and  is  now  pretty  well  understood.  The  winds  and  waves  accumu- 
late these  corals  in  large  banks,  which,  entangling  the  sand,  gradually 
rise  above  the  surface  of  the  waves,  and  form  isla^ds^  These,  in 
process  of  time,  probably  by  the  agency  of  birds,  become  covered 
with  vegetation,  and  frequently  loaded  with  timber.  The  bottom 
of  these  islands  is  nothing  else  than  a  coral  bank ;  the  surface  i»  a 
black  soil,  formed  of  a  mixture  of  sand  and  decayed  vegeti^le  naat^- 
ter ;  the  whole  jslanci  is  flAti  long,  and  narrow,  and  esttends  usually  in 
its  greatest  length  from  north  to  south,  because,  almost  all  the  winds 
between  the  tropics  blow  either  from  the  east  or,  from  the  west.  The 
sides  of  these  islands  frequently  constitute  a  perpendicular  wail ;  and 
the  sea,  at  a  little  distance  from  them,  is  of  unfathomable  depth*. 

The  Abb^  Vegni  traced,  the  hot  mineral  waler^  of  St.  Philip,  sU 
tuated  at  Radicovani,  in  Tusclny,  on  the  road  from  Florence  to 
Rome,  to  a  small  bill,  composed  of  white  niiarble,  from  which  they 
flowed  in  several  rivulets*  '  He  fbund  that  these  waters  deposited  a 
great  quantity  of  shining  Whit6  tophus^  with  which,  not  only  the 
sides  of  the  channels,  along  which  they  flowed,  became  encruated,but 
likewise  all  kinds  of  hard  bo4ies  that  were  thrown  into  thenl^  and 
this,  in  such  manner,  that  when  the  said  tophus  was  deMerously 
broken  o£^  it  retained  exactly  the  form  and  shape  of  the  bodies  on 
which  it  had  been  deposited.  This  tophus  Mr.  Baape  Consider*  as 
exactly  the  same  with  white  marble ;  and  hence  infers,  that  all  white 
marble  has  been  deposited  from  springs  in  this  mannerf.  But  the 
tophus  in  question  is  quite  different  in  its  character  from  gramitar 

•  PhU,  Trans.  1767.  Vol.  LVII.  p.  394. 
1  PbiU  Tnas.  1770.  Vol.  hX,  p.  47. 
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iimtikmt,  to  which  true  white  toarbk  belongs.    It  ii  the  mineral 
Well  known  under  the  name  of  ca/(?ft(^  white,  susceptible  of  a  fiike 
pdifth,  and^  in  many  cases,  very  beautiful.    It  k  often  cut  into  slabs, 
ahd  used  for  ornamental  purposes ;  and,  as  it  is  composed  of  the 
same  constituents  with  granular  limrestone,  it  may  be,  and  often  is* 
called,  white  marble ;  but,  when  the  two  minerals  are  compared,  their 
difference  is  at  once  conspictious.    Granular  limestone  is  a  conge* 
ries  of  minute  crystals ;  and,  in  sotoe  cases,  as  in  the  Parian  roarUe, 
these  crystals  are  of  such  a  size  that  their  form  can  be  distinctly  seen 
with  the  naked  eye.   But  the  grain  of  calctuff  is  extremely  fine,  and 
no  appearance  of  crystallization  can  be  observed  in  it.    Its  texture 
is  similar  to  that  of  chalk,  only  more  compact.    Hence  it  is  obvibus, 
that  the  mode  in  which  calctuff  is  formed  can  never  be  extended  to 
the  fbrmation  of  granular  Umestone.     Sir  James  Hall  has  shown, 
that  chalk,  shells,  and,  probably,  likewise  calctuff,  when  violently 
heated  in  close  vessels,  undergo  a  species  of  ftision,  and  assume  the 
appearance  of  granular  limestone.    Bucholz  has  ascertained,  that 
the  same  things  take  place  even  in  open  vessebi  provided  libe  heat 
be  applied  suddenly.    How  far  these  experiments  wiU  account  for 
the  existence  of  granular  limestone  in  such  abundance,  and  the  con- 
trast between  it  and  chalk,  shells  and  calctuff,  as  Sir  James  Hall 
seems  to  think  they  will,  is  a  very  different  question,  and  could  not 
be  discussed  without  the  introduction  of  a  variety  of  topics  foreign 
to  our  present  subject 

There  is  nothing  which  has  contributed  more  essentially  to  the 
prosperity  of  Great  Britain,  or,  which  has  tended  more  to  produce 
and  Coster  the  important  manufactures,  by  which  this  industrious  and 
enterprizing  island  is  distinguished,  than  the  mines  of  coal,  which  are 
scattered  in  such  profusion  under  its  surface.  We  find  every  manufac* 
turing  town  set  down  in  the  midst  of  a  coal  country :  Bristol,  Birming- 
ham, Wolverhampton,  Sheffield,  Newcastle,  and  CrlasgoW,  afford 
striking  instances,  and  matiy  more  will  readily  occur  to  the  recollec- 
tion of  every  one  who  is  acquainted  with  Great  Britain.  An  accu- 
rate account  of  the  different  coal  fields,  in  this  island,  would  be  a 
very  valuable  addition  to  our  geognostic  knowledge.  Several  excel- 
lent tracts  on  the  subject  have  been  piiblished  at  different  periods, 
especially  by  Mr.  Williams,  in  his  Mineral  Kingdom;  but,  unfortunate^ 
ly,  the  terms  employed  in  these  tracts,  being  the  usual  ones  emplo/yei 
by  the  miners,  are  too  vague  and  too  little  understood  to  convey  ^tiif 
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exact  informatioD.  There  U  a  paper  in  an  early  ▼olume  of  the 
TransactioDSy  giving  an  account  of  the  coal  mines  of  Mendip^  in  So* 
menetshire.  They  occur  in  that  county^  aa  every  where  else  in  the 
loir  country,  %nd  are  not  to  be  found  in  the  hills.  The  beds  of 
coal  are  not  horizontal,  but  sloping,  and  th^y  dip  to  the  south-east 
at  the  rate  of  about  twenty-two  inches  per  fathom.  Hence  they 
would  speedily  sink  so  deep  that  it  would  not  be  possible  to  woik 
them,  were  it  not  that  th^  beds  are  here  and  there  intersected  by 
perpendicular  dykes,  or  veins,  of  a  different  kind  of  mineral,  (some- 
times  clay,  but  usually  green  stone) ;  and,  upon  the  other  side  of  thi^ 
▼ein,  they  are  all  found  considerably  raised  up.  There  are  seven 
different  beds  of  coal  at  Mendip,  lying  at  regular  distances  below 
each  other,  and  separated  by  beds  of  a  different  ki^d  of  matter. 
From  the  names  which  Mn  Strachey  applies  to  these  beds,  it  is  im- 
possible to  make  out  the  nature  of  every  mineral  which  occurs.  Sand- 
atone,  slate  slay,  and  bituminous  shale,  seem  to  be  the  principal.  The 
deepest  bed  of  coal,  which  is  ten  inches  thicks  and  is  not  considered 
as  worth  working,  lies  about  thirty-eight  fathoms,  or  228  feet  below 
the  surface  of  the  earth^^ 

{Thon^fson's  Hisi.  qf  Royal  Socki^.l 

To  the  above  general  and  elegant  history  of  the  progre^  and 
present  state  of  the  science,  drawn  up  from  different  parts  of  (he 
work  above  referred  to,  it  is  only  necessary  to  add  a  few  detached 
facts  in  a  more  ample  elucidation  of  the  subject. 

The  process  of  mining  is  a  combination  of  boring  and  digging. 
Shafts  are  sunk,  levels  are  driven,  and  drains  are  carried  off,  by  the 
|ielp  of  picks  or  pickaxes,  wedges  and  hammers,  the  rocks  being 
also  jBometimes  loosened  by  blasting  with  gunpowder.  In  searching 
for  coal,  a  shaft  is  sunk  through  the  uppermost  soft  strata,  and  £he 
rock  is  then  bored,  by  striking  it  continually  with  an  iron  borer, 
terminating  in  an  edge  of  steel,  which  if  in  the  mean  time  turned 
partly  round  ;  and  at  proper  intervals  a  scoop  is  let  down,  to  draw 
up  the  loose  fragments.  In  this  manner  a  perforation  is  sometimes 
made  for  more  than  a  hundred  fathoms,  the  borer  being  lengthened 
by  pieces  screwed  on  to  it ;  it  is  then  partly  supported  by  a  coun- 
terpoise, and  is  worked  by  machinery ;  if  it  happens  to  break,  the 
piece  is  raised  by  a  rod  furnished  with  a  hollow  cone,  like  an  ex- 
tU^uisher,  which  is  driven  down  on  it.    Sometimes  the  borer  is  fur- 

•  PhU.  TnuM.  1719.  VoL  XXX.  p.  906. 
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niahed  witb  kniyei^;  ^ich  are  made  to  .act  od  any  part  at  pleasure, 
and  to  acrape  off  a.  portion  of  the  surrouading  6ubttance«  which  ii 
coUected  in  a  proper  receptacle. 

The  expanaiTe  force  ^  heat  w  frequently  of  great  service  in  di« 
viding  rocks^  or  in  destroying  old  buildings.  ^  Tliis  is  sometimes  done 
simply  by  the  application  of  fire>  as  in  the  mine  of  Rammelsberg, 
in  the  Hartz^where  the  stratum  containing  the  ore  is  of  such  a  na> 
ture,  paitly,  perhaps,  on  account  of  the  combustible  matter  which 
enters  into  its  composition,  that,  by  the  effect  of  a  large  quantity  of 
fuel,  which  is  burnt  ih  the  vast  excavation,  ^f  which  it  forms  the  side* 
it  is  rendered  so  friable  as  to  be  worked  with  ease.  More  commonly, 
however,  the  force  of  gunpowder  is  employed,  and  rocks  are  generally 
blasted  n^th  great  convenience  by  an  explosion  of  this  powerful 
agent.  A  hole  being  bored  to  the  depth  of  three  or  four  feet,  the 
powder  is  placed  at  the  bottom,  and  a  wire  being  introduced,  small 
stones  and  sand  are  rammed  round  it,  and  the  wire  is  withdrawn. 
Waving  a  communication  for  firing  the  powder,  by  means  of  a  train 
of  sufficient  length  to  insure  the  safety  of  the  workman.  It  is  said 
that  the  explosion  is  more  efficacious  when. the  powder  does  not  fill 
the  whole  of  the  cavity ;  this;  however,  appears  to  require  confirma* 
tion. 

The  daring  ingenuity  of  man,  however,  has  led  him  to  still  bolder 
and  more  efficacious  methods :  for  the  mineralogists  of  Philipsthal, 
in  East  Prussia,  have  lately  availed  themselves  of  the  force  of  light- 
ning to  accomplish  the  same  end.  For  this  purpose  an  iron  rod, 
similar  to  a  conductor,  is  fixed  in  the  work  that  is  intended  to  be 
blasted ;  when  the  occurrence  of  the  first  thunder-storm  generally 
conveys  the  electric  fluid  down  the  rod  in  such  quantity  as  to  split 
it  into  several  pieces  without  displacing  it. 

Granite  is  usually  worked  by  driving  a  number  of  thin  wedges 
Tery  gradually  into  it,  at  various  parts  of  the  section  desired ;  and 
semetimea  wedges  of  wood  are  employed,  which  being  moistened 
by  water,  their  expansion  separates  the  parts  from  each  other.  It  is 
also  said  that  many  stones  may  be  divided  by  drawing  lines  on  them 
with  oil,  and  then  exposing  them  to  heat.  Perhaps  some  processes 
of  this  kind  might  be  performed  with  advantage  under  water ;  it  is 
well  known  that  glass  may  be  cut  in  a  rough  manner  under  water, 
without  much  difficulty,  by  a  common  pair  of  scissors. 

Marble  is  made  smooth  by  rubbing  one  piece  on  another,  with 
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the  iDterpoMtioii  of  saod ;  the  polifhin^  l>lockB  are  fometimet  caused 
to  revolve  bj  machiaery  in  atneugb,  in  which  the  ttiarble  ii  placed 
under  water,  and  are  drawn  at  the  same  time  g^radaaUy  to  and  frDOi 
the  centre;  or  the  tlab  itself,  with  the  frame  on  which  it  recti,  is 
drawn  «iowlj  backwards  and  forwards,  while  the  blocks  are  work^ 
ing  on  it.  Granite  is  polished  with  iron  rubbers,  by  means  of  sand» 
emery,  and  putty ;  it  is  necessary  to  take  care  during  the  operation 
that  the  water,  which  trickles  down  from  the  lubbers,  and  carries 
with  it  some  of  the  iron,  may  not  collect  belovthe  columns,  And 
stain  them  i  but  this  inconvenience  may  be  wholly  avoided  by  em* 
ploying  rubbers  of  glass* 

In  further  explanation  of  the  system  of  crystallizadbh  as  proposed 
by  the  Abb^  Haiiy,  it  may  be  necessary  to  observe,  that'this  inge* 
nious  mineralogist  considers  all  calculations  of  forms  of  crystals  ai% 
reducible  to  arrangements  of  parallelopipeds,  but  be  more  com^ 
monly  refers  them  to  three  species  of  primitive  mtiecules^  the  t^ 
traedron,  the  triangular  prism,  and  the  parallelopiped,  making  1^ 
their  combinations,  first,  six  primitive  forms  of  crystals,  which  are 
only  divisible  in  planes  parallel  to  their  surfaces,  the  tetraedron,  pa* 
rdlelopipeds,  octaedrons,  regular  or  irregular,  bexaedral  prisms,  th^ 
dodecaedron  of  equal  rhombi,  and  the  dodecaedron  of  two  hexagonal 
pyramids.  These,  as  they  are  buik  op  in  varioos  orders,  decreasing 
by  regular  steps,  which  beg^n  either  at  the  side,  or  at  the  angles  of  a 
crystal,  serving  as  a  nucleus,  form  all  the  immense  variety  of  crya* 
talline  figures.  A  dodecaedron  of  rhombi  sometimes  composed  of 
cubes ;  a  dodecaedron  of  pentagons  may  be  produced  by  the  same 
elements  with  A  difierent  law  of  decrement :  a  cube  is  sometimes  the 
nucleus  of  an  octaedron  of  which  the  sides,  coirrespond  to  the  angiaa 
of  a  cube. 

The  molecules  of  ice  are  supposed  to  be  either  cubes  or  tctrae- 
drons;  the  diagonak  of  the  surfaces  of  the  calcareous  rhombus,  or 
the  Iceland  crystal,  are  as  of  the  square  roots  of  3  and  %,  the  obtuse 
angle  of  the  surface  \0V  92^  13",  that  of  the  contiguous  planes  lOiT 
38'  40".  A.  P.  1789.  and  Tr.  Phys. 

[Editor.-} 
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SBCTION   II. 

Metallic  Mines  and  Earths,  of  the  Continent  of  Eurcpef 

According  to  ancient  writers^  the  mountaiqs  of  Spain  were  very 
rich  in  gold  and  silver ;  Mr.  Gihbon  calls  this  kingdom  **  the  Peru ' 
and  Mexico  of  the  old  world."  He  addi^  ''the  discovery  of  tlie  ricl]i 
western  conlinent  by  the  Phoenfcians,  and  the  pppression  of  the 
simple  natives^  who  were  compelled  to  lahour  in  their  own  mines  for 
the  benefit  of  strangers^  form  an  exact  type  of  the  more  recent  his- 
tory of  Spanish  America*.  The  Phoenicians  were  acquainted  only 
with  the  sea-coasts  of  Spain ;  avarice  as  well  as  ambition  carried  the 
arms  of  Rome  and  Carthage  into  the  heart  of  the  country ;  and  almost 
every  part  of  the  soil  was  found  pregnant  with  copper^  silver,  or  gold : 
mention  is  made  of  a  mine  near  Carthagena,  which  yielded  every 
day  25,000  drachms  of  silver,  or  300,0001.  a  yearf. 

Twenty  thousand  pound  weight  of  gold  was  annudly  received 
from  the  provinces  of  Asturia,  Gallicia,  and  LusitaniaJ.  The  modem 
Spaniards  choose  rather  to  import  these  metals  from  America  than 
to  have  the  trouble  of  searching  for  them  in  their  own  country ;  but 
the  iron  mines  are  worked  here  with  great  skill.  "  Money/'  observes 
Mr.  Gibbon,  "  is  the  most  universal  incitement,  iron  the  most  power- 
ful instrument  of  human  industry.','  Spain  has  also  other  minerals, 
as  lead,  tin,  cinnabar,  quicksilver,  alum,  vitriol,  copperas,  lapis  cala- 
min^ris,  and  likewise  crystal,  amethysts,  and  other  gems. 

Portugal  is  in  many  parts  mountainous,  and  these  mountains  con- 
tain the  ores  of  silver,  copper,  tin,  and  iron ;  but  the  Portuguese, 
like  the  Spaniards,  being  supplied  with  metals  from  their  possessions 
in  other  parts  of  the  globe,  and  particularly  with  abundance  of  silver 
and  gold  from  South  America,  no  mines  are  worked  in  their  own 
country.  Gems  of  all  kinds,  as  turquoises  and  hyacinths,  are  also 
found  in  the  mountains ;  and  particularly  a  beautifully  variegated 
marble,  with  many  other  curious  fossils  of  the  lapidary  kind,  of 
which  several  sorts  of  work  are  made :  here  are  also  very  good  mill- 

*  Decline  and  Fall  of  the  RoBian  Enpire,  4to.  Vol.  I.  p.  194. 

t  StrabOy  lib.  ill.  p.  191. 

t  Plin.  HUt.  Nal.  lib.  ttudB.  eaji.  8. 
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•tones ;  and  on  tbe  hill  of  Alcantara,  not  far  from  Lisbon,  is  a  re- 
markat^le  mine  of  saltpetre. 

,  Balmatia  in  ancient  times  produced  mnch  gold.  Pliny  says  that 
under  the  emperor  Nero,  fifty  pounds  of  gold  vere  taken  daily  from 
the  mines  of  that  proTince,  and  Hbat  it  was  found  upon  the  surface 
of  the  ground*.  Florus  writes,  that  Vibius,  who  was  sent  by  Au- 
gustus to  subdue  the  Dalmatians,  obliged  that  fierce  people  to  work 
In  the  mines,  and  to  cleanse  the  gold.  Martial  likewise  writing  to 
Macer,  calls  Dalmatia  terra  aurifera  ;  and  it  appears,  by  a  verse  of 
Statins,  that  the  gold  of  Dalmatia  was  proverbial. 

According  to  the  accounts  of  many  who  have  travelled  in  Bosnia, 
that  country  contains  many  mineral  mountains,  and  has  rich  mines 
of  gold  and  silver.  The  place  where  these  are  found  is  named  Sreh^ 
ramiza,  which  means,  country  or  land  of  silver,  being  derived  from 
the  word  srebr,  signifying  silver  in  all  the  Slavonian  dialects.  The 
Abbi  Fortis  had  a  specimen  of  this  mine,  and  found  it  to  resemble 
tbe  native  silver  of  Potosi.  It  is  in  small,  thin  leaves,  like  moss, 
and  is  found  combined  with  pure  yellowish  quartz,  but  unmixed 
with  itf. 

The  kingdom  of  Norway  formerly  produced  gold ;  but  the  ex- 
pense of  working  the  mines,  and  procuring  the  pure  ore,  being 
greater  than  the  profit,  they  have  been  neglected.  There  are,  how-^ 
ever,  silver  mines,  winch  are  extremely  valuable,  and  give  employ- 
ment to  several  thousand  persons.  The  principal  of  these  is  at 
Kongsberg,  but  other  silver  mines  are  worked  at  Jarslberg,  though 
not  to  the  same  advantage,  the  ore  being  mixed  with  lead  and  copper. 
In  many  parts  of  this  country  copper-mines  have  been  discovered, 
the  richest  of  which  is  at  Roraas,  about  a  hundred  English  miles  from 
Drontheim,  which  annually  yields  eleven  hundred  ship-pounds  of 
pure  copper,  each  ship-pound  being  equal  to  twenty  English  stone 
in  weight.  Iron  is  still  in  greater  plenty,  many  hundred  thousand 
quintals  being  annually  exported,  chiefly  in  bars,  and  the  rest  cast 
into  cannon,  kettles,  stoves,  and  the  like.  Here  are  likewise  some 
lead-mines,  but  none  either  of  tin  or  quicksilver. 

Kongsberg  is  a  flourishing  mine-town,  that  contains  no  less  than 
10  or  11,000  souls,  among  whom  many  are  Danes,  and  many  Ger- 
mans.   A  mint  was  set  up  in  this  town  as  early  as  the  year  1686, 

*  Hist.  Nat  lib.  xxxiii.  cap.  4. 
t  Travels  into  Dalmi|tii^  p.  Hi. 
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and  in  ]  689  4be  mine  college  was  trected  Koogsberg  is  most  famou* 
for  its  silver  ixiiDes»  which  are  the  richest  in  all  Norway.  These 
were  discovered  in  1623,  upon  which  the  town  was  immediately 
builtj  and  peopled  with  German  miners.  In  1751,  forty-^ne  shafU 
and  twelve  veins  were  wrought  in  the  four  reviecs  of  this  mine,  in 
which  3500  officers,  artificers,  and  labourers,  are  usually  employed* 
The  rich  ore  in  this  mine  is  foUnd  only  in  dispersed  strata  and  inter" 
rupted  veins.  Even  pure  silver  is  sometimes  dug  out  of  it ;  and  in 
1647  some  gold  was  found  among  the  silver,  of  which  Christian  IV. 
caused  the  famous  BiUen  ducats  to  be  coined,  with  this  legend*  Vide 
MiRA  Domini:  **  Behold  the  wondeffid  works  qf  the  Lord,"  In 
1697,  a  vein  of  gold  was  discovered  here,  of  which  ducats  were 
coined,  «that,  on  one  side,  had  this  inscription,  Christiah  V.  D.  G. 
Rbx  Dan.  Norw.  V.  G.  The  legend  on  the  reverse  was.  from  the 
book  of  Job :  "  Von  mittbrnacht  rommi  gold;  Out  cf  the,  north 
Cometh  gold.    Koc^sberg,  Dee*  1,  1697*.'' 

These  mines  are  in  a  mountain  between  Kongsberg  and  the  river 
Jordal ;  yet  it  has  been  found  that  the  silver  ore  is  not,  as  was  at  fkst 
imagined,  limited  to  that  mountain,  but  extends  its  veins  for  some 
miles  throughout  the  adjacent  districts;  which  is  proved  by  the  new 
mines  that  are  from  time  to  time  undertaken  in  several  places,  and 
most  of  them  carried  on  very  prosperously.  One  of  the  most  ancient 
and  rich  of  all  the  mines,  named  "  Old'God's  blessing,'-  has  some- 
times, within  a  week,  yielded  several  hundred  pounds  weight  of  riek 
ore.  This  mine  fills  the;  beholder  with  amazement  at  iU  astonishing 
depth,  which  is  no  less  than  an  hundred  and  eighty  perpendicular 
fathoms;  and  the  circumference  at  the  bottom  forms  a  clear  of  some 
hundreds  of  fathoms.  Here  the  sight  of  thirty  or  forty  piles  burning^ 
on  all  sides  in  this  gloomy  cavern,  and- continually  fled,  in  order  to 
mollify  the  stone  in  the  prosecution  of  the  mines,  seems^  according 
to  the  common  idea,  an  apt  image  of  bell ;  and  the  swarms  of  mineri» 

*  TM  psMsge  here  refarred  to  is  chap.^gnvii.  9 ;  in  ow  coamaoa  rtndsringy 
**  Out  of  the  I^orth  cometh  cold."  It  is  hardly  to  be  soppoied  that  the  saperio* 
teodants  of  the  Danish  mines  could,  In  the  above  change  of  reading,  uitead  a 
mere  pan :  and  it  is  probable,  therefore,  that  the  Hebrew  scholar  from  whom 
Ihey  received  the  text,  for  mp  (cold)  read  mp  gUttering^  romicalioa,  cr^eli, 
jNvciMi  ffsnei,  or  STM.  Yet  the  established  DaoiA  lectioo  gives  csid,  in  accord- 
>  with  oar  own  tail;  Qr  sad  dt  ad  predmiie  efads  mod  nm4m  Juwmw  Koip. 

EniToa. 
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covered  witb  soot,  and  bustling  about  in  habits  according^  to  their 
several  employiiients»  may  well  pass  for  so  many  infernal  spirits ;  es- 
pecially when,  at  a  signal  that  a  mine  is  going  to  be  sprung  in  this 
or  that  cotirse,  they  roar  aloud,  "  Berg-livet>  Berg-livet !"  Take 
care  of  your  lives ! 

SiBBRiAN  MiNBs.— Catherineburg  may  be  esteemed  the  centre 
of  all  the  Siberian  mine-works  belonging  to  the  crown ;  on  which  ac-* 
count  the  director  of  the  Russiart  mines  resides  there,  and  issues  his 
instructions  to  the  other  directors  of  the  works,  and  passes  their 
accounts.  The  water  of  the  river  Isett  is  raised  by  a  dam  ninety- 
eight  fathoms  long,  three  fathoms  high,  and  twenty  broad,  in  order 
to  supply  a  great  number  of  mills  and  other  engines  belonging  to  the 
mines.  All  the  forges  and  works  about  the  town  are  kept  in  a  good 
condition,  and  the  miners  and  artificers  work  with  extraordinary 
spirit  and  dili^ce* 

In  Hungary,  in  the  county  of  Altsohl,  which  abounds  in  valuable 
ores  and  minerals^  is  Herrengrund,  which' has  the  appearance  of  a 
town  lying  among  the  tops  of  mountains ;  and  all  its  inhabitants  are 
miners.  It  is  famous  for  its  vast  copper- works,  and  ita  vitriol,  by 
which  iroo  is  apparently  turned  into  copper ;  and  several  hundred 
weight  of  iron  is  thus  changed  every  year.  The  vitriol,  indeed^  does 
not  properly  transform  the  iron  into  copper,  but  insinuates  into  it 
tbe  copper  parti<cles  with  which  it  is  saturated ;  atid  this  seeming 
trai»muta^km  requires  only  a  fortnight  or  three  weeks ;  but  if  the 
iron  be  suffered  to  lie  too  long  in  this  vitriolic  liquor,  it  becomes  at 
last  reduced  to  powder. 

In  this,  district  is  Neusohl,  a  royal  free  town,  and  the  best  of  the 
mine  towns.  I(  is  situated  on  the  river  Gran,  and  built  much  in  the 
Saxoo  manner.  The  a<]yacent  mountains  abound  with  copper-ore. 
Provisions  here  are  good  and  cheap,  but  the  smelting  works  give  the 
air  an  unheakhy  taint.  *>       ' 

The  sands  of  the  Rhine  contain  gold  on  the -shores  near  Gernier- 
sckein  mod  Sdz.  It  is  here  washed,  and  the  gold  is  worked  into 
florins.    The  elector  farms  these  sands  to  contractors. 

About  fotty  tniles  to  the  south  of  the  Carpathian  hills  are  the  gold 
mines  of  Cremnitz ;  and  twenty  English  miles  farther  to  the  south 
the  silver  minei^  of  Sbemnitz ;  cities  which  have  arisen  solely  boa^ 
their  kbowts,  aad  ace  thenee  called  mining  towns.  Cremnitz  is  es* 
teemed  the  principal,  and  the  ores  are  found  in  what  Baron  de  Bom 
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»ij]e»  metallic  rock.  The  mineft  of  Cremnitz  also  produce  some  silver* 
Hi^^gary  is  moreoTcr  enriched  with  9  mineral  peculiar  to  itself, 
or  at  least  which  has  not  hitherto  been  discovered  elsewhere,  we 
mean  the  opal — a  gem  preferred  to  all  others  by  the  oriental  nations. 
The  opi^l  mines  ^e  situated  at  Ozerwiniz^  a  short  day's  journey  to 
the  north  of  Kaschaw.  The  bill  in  which  they  are  found  consists  of 
decomposed  porphyry ;  and  tliey  only  occur  at  the  distance  of  a  few 
fi^homs  from  the  surface,  of  various  qualities,  from  the  opake  white, 
or  semi-opal,  which  last  is  also  discovered  in  Cornwall,  to  the  utmost 
effulgence  of  iridescent  colours' which  distinguishes,  this  noble  gem. 
Transylvania  and  tl^e  fiannat  have  also  numerous  and  valuable 
mines.  They  consist  chiefly  in  grey  gold  ore,  ^nd  white  gold  ore. 
The  finest  gold  is  to  be  found  at  Ohiapian,  not  far  from,  Zalathna^ 
iatermixed  with  gravel  and  sand*. 

[Strabo,  Pliny,  Ferber,  Lrfevre,  Journal  d€9  Mina,  Payne^l 


8BCTION   III. 

Mine$  of  Preciotu  Stones  and  Ores  in  AAa. 

The  fossil  wealth  of  Asia  rather  consists  of  its  gems  than  in  its 
metals.  The  Island  of  Japan  seems  to  be  the  most  productive 
of  gold  of  any  part  of  that  quarter  of  the  globe;  and  there  it  is  found 
in  several  provinces.  The  greatest  quantity  of  gold  which  is  pro- 
cured in  this  quarter  is  melted  out  of  its  own  ore,  but  some  is  washed 
out  of  the  sands,  and  a  small  quantity  is  also  contained  in  the  ore  of 
copper*  '^^c  emperor  claims  a  supreme  jurisdiction  not  only  of  all 
the  gold-mines,  but  of  all  the  mines  of  the  empire,  none  of  which 
may  be  worked  without  a  license  obtained  from  him ;  for  of  the  pro* 
duce  of  all  the  mines  that  are  worked  be  claims  two-thirds,  and  the 
other  third  is  left  to  the  lord  of  the  province  in  which  the  mines  lie  ; 
but  as  these  lords  generally  reside  upon  the  spot,  they  take  care  to 
render  their  share  nearly  equal  to  that  received  by  the  Emperor; 
The  richest  gold^^re,  and  that  which  yields  the  finest  gold,  is  dug 
up  in  one  of  the  northern  provinces  of  the  great  island  Niphon ; 
tbeae  mines  formerly  yielded  great  quantities  of  that  valuable  metal, 
but  the  veins  there,  and  in  most  of  the  other  mines,  do  not  at  pre- 

■      III  1.^  ..      ,   ,  ■■■         -  ■     .  T  %       V     ■'  ■     .'       ■■-         I  ■    ^    ■■  ■—    .,    ,       ,      ,      »■■  ■ 
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sent  produce  any  things  like  the  qaantities  tfaey  did  formerly.  Among 
the  other  gold  mioes^  there  is  one  in  the  province  of  Ttckungo;  but 
it  is  so  full  of  water,  that  the  people  hare  been  obliged  to  denst 
from  working  it.  However,  it  being  so  situated  that  by  cutting  the 
rock,  and  making  an  opening  beneath  the  mine,  the  water  may  be 
easily  drawn  off,  this  was  attempted ;  but  there  happened  to  arise, 
just  as  they  began,  such  a  violent  storm  of  thunder  and  lightning, 
that  the  men  were  obliged  to  fly  elsewhere  for  shelter;  and  theae  su* 
perstitious  people  imagined  that  the  tutelar  god  and  protector  of  the 
place,  unwilling  to  have  the  bowels  of  the  earth  thus  rifled,  raised, 
this  storm  in  order  to  make  them  sensible  how  much  he  was  dis- 
pleased at  such  an  undertaking ;  and  hence  no  farther  attempt  was 
made,  for  fear  of  incurring  his  displeasure. 

The  silver  found  in  Japan  is  very  fine,  and  there  are  mines  of  it 
in  several  places,  particularly  in  the  northern  i^rovinces. 

One  of  the  provinces  also  affords  a  small  quantityif  tin,  which  is 
so  exceeding  fine  and  white  that  it  almost  rivals  silver:  but  the 
/  Japanese  make  little  use  of  this  metal. 

Copper  is  the  most  common  of  all  the  metals  in  Japan.  Some  of 
It  is  the  finest  and  most  malleable  of  any  in  the  world ;  other  speei- 
mens  afe  not  only  exceedingly  fine,  but  mixed  with  a  considerable 
quantity  of  gold,  which  the  Japanese  separate  and  purify.  All  this 
copper  is  brought  to  Saccia,  one  of  the  five  principal  cities,  where 
it  is  refined,  and  cast  into  small  cylinders,  about  a  span  and  a  half 
long,  and  a  finger  thick.  There  is,  beiide,  a  coarser  sort  of  copper, 
which  is  cast  into  large  flat  cakes,  and  sold  a  great  deal  cheaper  than 
the  other.  Bra^s  is  very  scarce,  and  much  dearer  than  copper;  cala- 
mine being  imported  from  Tonquin  in  flat  cakes,  and  sold  at  an  high 
price. 

Iron  is  found  in  three  or  four  of  the  provinces ;  and  coals  have 
been  discovered  towards  th^  north  of  the  island,  and  are  largely 
worked  there. 

We  have  observed  that  the  precious  metals  are  but  rarely  to  be 
met  with  in  the  soil  of  the  Asiatic  continent  GoM,  however,  is 
traced  in  the  rivers  which  flow  from  Thibet  into  the  Ganges  and 
Indies ;  but  no  gold  mines  seem  ever  to  have  been  ktiown  in  Hin- 
dostan ;  which  has  been  rather  celebrated  for* attracting  this  metal  in 
commerce  from  other  countries.  On  the  other  hand  Thibet,  a  moon- 
tainous  country,  ofkn  it  ia  more  considerable  abundance.    Silver 
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>  rare  in  i^nertl  througfaoat  the  oriental  regions ;  and  there  is 
no  indieation  of  this  mineral  through  all  India.  Thornberg  men- 
tiona  iron  ore  und  plumbago  among  the  minerals  of  Ceylon ;  but 
says  nothing  of  copper,  whiefa  seems  also  little  known  in  Hindostan, 
It  is  indeed  to  be  regretted  that  some  curiosity  has  not  been  excited 
by  the  mineralogy  of  our  possessions  in  Bengal,  and  the  other  regions 
of  this  interesting  country ;  but  the  attention  of  the  Engliiii^  to  this 
great  branch  of  science  is  very  recent,  and  even  the  avarice  of  ad<« 
venturers  cannot  be  tempted  to  explore  what  is  not  known  to  exist. 
We  have  searched  almost  in  vain  for  information  upon  this  subject 
through  the  ponderous  vdumes  of  Dr.  Buchanan  ;  whose  chief  in- 
formation  is,  that  in  the  Irnada  district  gold  is  collected  in  the  river 
which  passes  Nelambur  in  the  Mangery  Talui>  a  Nair  ha?ing  the 
exclusive  privilege  of  such  collection,  for  which  he  pays  a  small  an- 
nual tribute ;  and  that  iron  is  met  with  occasionally,  and  oflen  plen- 
tifully, in  Mysore  and  Malabar,  washed  down  from  the  mountains  in 
the  form  of  black  sand,  and  smehed  as  it  thus  descends ;  many  of 
the  furnaces  for  this  purpose  being  of  considerable  ^ent 

Diamond  mines  of  Golconda.  Hie  kingdom  of  Golconda  exM 
tends  two  hundred  and  sixty  miles  along  the  bay  of  Bengal,  and  is 
about  two  hundred  Iniles,  where  broadest,  from  east  to  west.  This 
country  has  iieither  mines  of  gold,  silver,  nor  copper ;  it  has  many 
of  salt  and  fine  iron ;  but  it  is  most  famous  on  account  of  its  diamond 
mines.  The  principal  harbour  is  Musulipatan.  The  extent  of  this 
kingdom  is  from  the  gulf  of  Bengal  to  the  kingdom  of  Visiapour, 
and  from  north  to  south  is  contained  between  those  of  Babar  and 
Carnate. 

The  diamond  mines  are  genen^y  adjacent  to  the  rocky  hills  and 
mountains  which  run  through  the  country,  and  it  is  supposed  that 
they  are  to  be  found  in  all  these  mountains.  In  some  of  these  « 
mines  the  diamonds  are  found  scattered  in  the  earth,  within  two  or 
three  fathoms  of  the  surface,  and  in  others  they  are  found  in  a  mine- 
ral in  the  body  of  the  rocks,  forty  or  fifty  fathoms  deep.  They 
here  dig  five  or  six  feet  into  the  rock,  and  then  softening  the  stone 
by  fire,  proceed  till  they  find  the  vein,  which  often  runs  two  or  three 
fuiiongs  Under  the  rock.  All  the  earth  is  brought  out,  and  being 
carefully  searched,  affords  stench's  of  various  shapes,  and  of  a  good 
water.    The  earth  m  which  they  are  found  is  of  a  yellowish,  and 
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•ometimes  of  a  reddish  colour,  which  frequently  sdhereft  Uy  the  dm* 
mond  with  so  strong  a  crust  that  it  i^  difficult. to  get  it  off. 

Ill  order  to  find  the  diamonds,  the  workmen  form  a  cittern,  made 
of  a  kind  of  clay,  with  a  small  vent- on  one  side  a  little  above  the 
bottom ;  in  this  they  put  a  plug,  then  tbnowing  into  the  cistern  the 
earth  they  have  dug,  pour  in  water  to  dissolve  it.  They  then  break 
the  clods,  and  stir  the  wet  earth  in  the  ciitern»  the  lighter  part  of 
which  is  carried  off  in  mud  when  the  vent*bole  is  opened  to  let  oi^ 
the  water.  Thus  they  continue  washing  till  what  is  in  the  cistern 
is  pretty  clean  ;  and  then  in  the  middle  of  the  day;  when  the  sun 
shines  bright,  carefully  look  over  all  the  sand,  at  which  they  are  so 
expert,  that  the  smallest  stone  cannot  escape  ihem ;  for  the  bnght-^ 
ness  of  the  sun  being  reflected  by  the  diamonds,  assists  them  in  the 
search ;  but  if  a  cloud  was  to  intervene^  they  would  be  apt  t#  over*^ 
look  them. 

The  undertakers  watch  the  labourers  very  narrowly,  kst  they 
should  conceal  what  they  find ;  and  take  great  care  that  the  labour* 
ers  expose  to  view  no  stone  of  a  larger  size  than  common,  which  if 
^he  governor  should  hear  of  he  would  cause  it  to  be  seized ;  for  the 
governors  of  the  mines  enter  into  an  agreement  with  the  adventurers, 
that  all  the  stones  they  find  under  a  pagoda  weight  are  to  be  their 
own ;  but  the  large  ones  above  that  weight  belong  to  the  king.  A 
pagoda  is  nine  mungellens,  and  the  mungeUen  is  five  grains  and 
three-fifths. 

These  governors  generally  use  the  adventurers  and  mhiert  very 
tyrannically ;  and  by  their  extortions,  and  the  taxes  they  oblige 
them  to  pay,  keep  them  poor ;  at  least  they  are  obliged  to  appear  soy 
to  avoid  their  impositions ;  and  therefore  both  the  merchant  and  the 
miner  generally  go  naked,  with  only  a  cloth  abo«t  ^eir  waist,  and  m 
turban  on  their  heads.  This  only  relates  to  Golconda ;  for  in  Visia* 
pour  they  are  said  to  be  kindly  treated,  and  permitted  to  enjoy  thetr 
property ;  so  that  when  they  find  in  the  mines  of  Goleonda  a  larger 
stone  than  ordinary,  they  run*  away  mth  it,  and  remove  with  their 
families  to  Visiapoov. 

This  trade  is  alooost  entirely  engrossed  by  the  Banyans  of  6uza« 
rat ;  and  the  workmen  in-the  mines,  as  well  as  their  employers^  are 
for  the  most  part  Gentoos. 

A  few  diamonds  are  nUo  procured  on  the  island  of  Borneo  ^  and 
at  Siam  are  found  diamonds,  sapphires,  and  agates,  in  the  moun- 


Digitized  by 


Google 


UlSBSf  M^JAh$,  AND    MfiTALLlKB    EARTHS.        291 

tains ;  but  as  the  king's  officers  seize  these  for  their  master's  use,  the 
people  have  no  encouragement  to  search  for  them.  There  are  also 
load-stones  in  a  mountain  near  the  city  of  Louva,  and  also  in  the 
island  of  Jofasalam>  or  Junkselon^  which  is  situated  in  the  Malacca 
coast,  near  the  eastern  entrance  of  the  bay  of  Bengal 

In  the  Florentine  cabinet,  a  remarkable  diamond  u^ed  tobe  shewu 
under  the  old  regime :  it  has  long  however  been  removed,  and  an  exact 
model,  made  of  yellowish  glass,  now  supplies  the  place  of  it  The  origi- 
nal, according  to  Tavemier,  weighs  a  hundred  and  forty  carats  and  a 
half,  and  was  the  largest  diamond  in  Europe,  till  Mr.  Pitt  brought  from 
the  East  Indies  a  diamond  that  exceeded  it,  which  was  sold  to  the 
Regent  of  France,  and  was  the  most  costly  and  superb  jewel  belong* 
ing  toihat  crown ;  but  that  jewel,  together  with  the  rest  of  the  re- 
galia, was  stolen,  soon  after  the  storming  <^the  palace  and  massacre 
of  the  Swiss  guards,  on  the  memorable  twelfth  of  August,  1793.  But 
two  diamonds  much  larger  and  more  weighty  have  since  been 
brought  into  Europe,  one  of  which  is  in  possession  of  the  Queen  of 
Portugal,  and  the  other  of  the  Eraptess  of  Russia.  The  late  Grand 
Duke,  Peter  Leopold,  is  said  to  have  bought  his  diamond  of  a  Jesuit 
for  seventy-five  thousand  scudit  about  eighteen  thousand  seven 
hundred  and  fifty  pounds;  but  the  father  had  a  most  exorbitant 
profit,  having  given  only  a  single  paolo,  or  about  seven-pence  ster* 
ling,  for  it,  on  the  Piazza  di  Navona,  where  it  was  ofiered  to  sale  as 
a  bit  of  crystal.  This  famous  Medicean  diamond.  Lord  Corke  says, 
is  removed  to  Vienna,  and  the  Emperor,  on  days  of  festival  and  pa- 
rade, wears  it  in  bis  hat. 

In  the  year  1772,  the  Empress  of  Russia  purchased  the  diamond 
above  mentioned,  which  weighed  seven  hundred  and  seventy-nine 
carats,  being  exceeded  in  si^  and  weight  only  by  one  in  the  posses- 
sion of  the  Queen  of  Portugal ;  the  diamond  purchased  by  Lewis 
XrV.  at  the  price  of  a  hundred  and  thirty  thousand  pounds,  known 
by  the  name  of  Pitt's  diamond,  not  being  one  quarter  part  so  ponde- 
rous. The  price  paid  for  this  jewel  was  one  hundred  thousand  pounds 
sterling,  and  an  annuity  to  the  Greek  merchant  who  owned  rt,  of  four 
hundred  thousand  rubles,  or  near  one  thousand  pounds  sterling. 
IThomberg.  Pinkcrton.  Buchanan.  PkU.  Trans.} 
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SECTION   IV. 

Metah  and  Ores  of  Africa. 

The  kingdom  of  Mozambic  is  said  to  abound  in  gold,  which  is 
washed  down  by  the  rivers,  and  forms  a  chief  part  of  the  commerce 
of  the  couAtry.  The  kingdoms  of  Monomopata  and  of  Sofala  like- 
wise furnish  considerable  quantities ;  and  the  Portuguese  who  reside 
there,  report  that  it  yields  the  value  of  two  millions  of  metigals  an* 
QUally,  each  metigal  being  valued  at  about  fourteen  French  livres ; 
and  it  is  said  that  the  merchants  from  Mecca  and  other  parts  export 
in  time  of  peace,  about  the  same  quantity.  The  soldiers  are  paid  ia 
gold  dust,  just  as  it  is  gathered,  which  is  so  pure,  and  of  so  fine 
a  yellow,  that  it  greatly  exceeds  most  others,  no  other  gold  being 
superior  to  it  but  that  of  Japan. 

Gold  is  likewise  found  on  the  island  of  Madagascar.  The  Gold 
Coast  is  so  denominated  from  the  abundance  of  gold  found  among 
the  sands.  The  gold  however  is  but  scanty,  and  the  heat  .intense. 
Egypt  does  not  appear  to  have  been  rich  in  metak;  yet  a  little  iron 
is  found,  and  towards  Arabia  manganese ;  garnets  are  occasionally 
met  with ;  talc  is  abundant  And  Mr.  Roziere  tells  us  that,  in  the 
mountains  of  Baram,  beyond  the  cataracts,  he  foupd  a  few  ancient 
mines  of  lead  and  copper,  formerly  worked  by  the  Egyptians,  and  in 
the  neighbourhood  several  ruins  ^  furnaces. 

SECTION    V. 
METALS   AND   MINES   OF   AMERICA. 

1.  Spanish  Diminiom. 

The  mines  of  La  Plata  (the  country  of  silver)  form  a  grand  ob-  " 
ject  of  political  regulation.  They  are  chiefly  situated  in  the  provinces 
fcNrmerly  strictly  considered  as  Peruvian  ;  for  in  fact  Charcas,  Tucu- 
man,  and  even  Buenos  Ayres,  were  all  regarded  as  dependencies  of 
Peru,  before  the  grand  alteration  of  1778.  If  New  Spain  be  ex- 
cepted, the  upper  part  of  the  viceroyalty  of  La  Plata,  justly  deserves 
the  appellation  given  to  the  viceroydty,  being  the  richest  country  in 
silver  which  has  yet  been  discovered  on  the  globe,  and  not  to  speak 
of  Potoii,  the  mines  of  gold  and  silver  may  be  said  to  be  innume- 
rable. Lipes,  Chichas,  Porco,  the  chain  of  AuUagas  pervading 
Chayanta,  Oruro,  Paria  Carangas,  Sicasica ;  in  short,  it  may  be 
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taid,  that  all  the  northern  provinces  teem  with  mineral  opulence, 
while  Laricaja  and  Carabaya  are  distinguished  by  virgin  gold. 

Many  of  these  mines  are  abandoned,  not  from  the  failure  of  the 
mineral,  but  from  slight  irregularities  in  the  veins.  There  are  traders 
who  purchase  the  gold  and  silver,  and  when  they  have  acquired 
three  or  four  pounds  weight  of  the  former,  they  make  a  iejo,  or 
round  mass,  and  with  two  hundred  marks  of  the  silver  form  a  bar 
or  ingot,  at  the  nearest  royal  station  where  the  metals  are  essayed. 
They  afterwards  carry  the  tejos  and  bars  to  the  mint,  where  they  are 
purchased  on  the  king's  account,'  with  a  due  pro6t  to  the  sellers. 
This  traffic,  however,  is  accompanied  with  anxiety  and  labour,  and 
requires  economy.  In  imitation  of  this  branch  was  founded  the 
company  of  dealers  in  quicksilver  at  Potosi,  which  has  also  been 
styled  for  tliese  forty  years  the  Bank  of  Redemption.  From  its  fund 
are  supplied  money,  utensils,  and  other  necessaries  to  expedite  the 
work  of  the  mines.  The  redemption  of  these  produces  such  profit^ 
that  when  it  was  divided,  in  the  middle  of  last  century,  among  the 
persons  concerned,  it  amounted  to  more  than  one  million  of  dollars. 
The  chief  object  of  the  bank  was  to  use  the  profits  in  assisting  per- 
sons in  urgent  and  accidental  cases  of  the  labour  in  the^nines,  so 
much  exposed  by  nature  to  these  events,  and  they  thus  continued  to 
be  employed  till  the  year  1779,  when  it  was  yiekled  to  the  crowit. 
In  this  bank  his  Catholic  Majesty  has  a  fund  of  100,000  dollars, 
managed  l^  three  directors,  and  the  benefiu  are  not  only  extended 
to  the  mines  of  Potosi,  but  to  those  in  the  neighbourhood.  The 
mark  of  rough  silver  is  sold  from  seven  to  seven  and  a  half  dollars, 
according  to  the  assay.  The  weekly  purchases  are  from  six  to  seven 
thousand  marks,  of  which  about  five  thousand  are  from  the  mountain 
of  Potosi.  The  administrator  of  the  bank  brings  this  silver  to  the 
royal  treasury,  and  in  presence  of  the  officers  forms  about  thirty  bars 
each  about  two  hundred  marks,  which  are  weighed,  assayed,  and 
delivered  with  the  necessary  formalities,  to  pay  the  duties  of  tenths 
and  caoos.  The  bars  being  numbered,  and  stamped  by  the  officers 
of  the  royal  treasury,  the  administrator. of  the  bank  proceeds  to  the 
mint,  where  they  are  sold  according  to  the  estimate  of  the  assayer ; 
so  that  the  business  of  the  bank  or  of  the  king  becomes  as  simple  as 
that  of  individuals. 

Since  the  year  173a  the  metals  only  pay  a  tenths  instead  of  a  fifih. 
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with  on^  and  a  half  per  cent  of  covos,  an  ancient  duty  given  by  the 
Emperor  Charles  V.  to  Don  Francisco  de  los  Coyos,  and  afterwardi 
assumed  by  the  crown.  Eleven  and  a  half  per  cent,  are  then  de- 
ducted for  the  dues  of  the  bank,  which  yield  to  his  majesty  between 
three  and  four  hundred  thousand  dollars.  This  bank,  after  paying 
the  directors  and  officers,  rent  and  other  expenses,  produces  to  tlie 
king  a  clear  gain  of  about  forty  thousand  dollars. 

It  has  been  generally  allowed,  that  the  mountain  of  Potosi  alone 
produces  weekly  about  five  thousand  marks  of  silver,  that  is,  from 
thirty  to  forty  thousand  dollars,  a  circumstance  sufficient  to  fill  the 
world  with  admiration  at  the  prodigious  and  inexhaustible  opulence 
of  this  mountain,  which  has  been  assiduously  wrought  since  1545^; 
At  the  beginning  it  Was  indeed  more  abundant,  and  the  metal  might 
be  said  to  be  pure ;  but  at  present  it  is  somewhat  reduced,  and  even 
inferior  to  some  other  mines,  though  it  is  always  the  most  sure  and 
permanent 

The  benefit  of  the  mines  is  open  to  all  who  choose  to  arail  them* 
selves  of  it,  but  labourers  are  not  easily  procured.  Owing  to  the  thin- 
ness of  the  population,  scarcely  one  quarter  can  be  found  6f  the  ne- 
cessary number,  Indians  being  always  employed ;  and  in  this  view  no 
mine  is  so  useful  as  that  of  Potosi,  fbr  every  eighteen  months  there 
are  sent  from  the  provinces  of  the  viceroy  alty  6000  Indians,  enroUed 
and  divided  into  parties,  in  order  to  woric  in  the  mines.  Thia  ex- 
pedition of  Indians  is  called  mita;  and  they  are  distributed  by  the 


*  This  monntaiD,  of  a  conic  form,  is  aboat  twenty  Britbh  miles  in  circum- 
ference,  and  perforated  by  more  than  three  hundred  rude  shafts,  through  a  iSrm 
yellow  argillaceous  scfaistns.  There  are  veins  of  ferruginous  quarts,  inteispersed 
with  what  are  called  the  horn  and  vitreous  ores.  Of  a  peculiar  dailc  reddkk 
cotouT,  this  mountain  rises  void  of  all  vegetation,  blasted  by  the  numerous  fni<- 
naces,  which  in  the  night  form  a  grand  spectacle.  This  surprising  mine  was 
diAcovered,  1545,  by  Hnalpa,  a  Peruvian,  who  in  parsuing  some  chamois,  pull- 
ed up  a  bush,  and  beheld  under  the  root  that  amazing  vein  of  silver  ifVerwards 
called  la  rico,  or  the  rich.  He  shared  this  discovery  with  his  fnend  Hdanca^ 
who  revealed  it  to  a  Spaniard  his  master ;  and  the  mine  was  formally  registered 
UU  April,  1545.  Spedmens  are  not  common  in  Eiirope ;  the  silver  often  tkolB 
in  threads  through  a  quarts  approaching  to  agate. 

In  the  province  of  Carangas,  aboat  70  leagues  W.from  Ia  Plata,  are  found 
in  digging  in  the  sands,  detached  lumps  of  silver  called  papas  (potatoes),  being 
formed  like  that  root.  Ulloa,  lib.  vii.  c.  xiii.  Near  Puno  was  a  celebrated  sit* 
ve;  mine,  from  which  the  pure  metal  was  cut  vrith  a  chisel.    lb.  c.  ziv. 
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governor  of  PoUni  acoordiog  to  the  fandft  of  the  several  mines,  each 
beiog  paid  four  reals  a  day>  and  treated  according  to  the  ordinance; 
till  they  complete  their  periods  of  hhour.  Without  this  measirre 
tlve  benefits  of  the  mine  wo«ild  cease,  as  no  labourers  could  be  found ; 
Ihe  great  «nd  sometimes  useless  expenses  incurred,  and  the  loss 
which  the  royal  treasury  would  sustain,  if  these  mines  were  abandon* 
«d,  having  rendered  the  mita  indispensable,  and  it  is  conducted 
with  all  poasible  humanity. 

Latterly  met^  of  base  Moy  has  become  more  abundant,  but  some* 
times  lumps  of  pure  gold  or  silver  are  found,  which  are  called  papeu^ 
The  poor  also  occupy  themselves  in  lavaderos,  or  washing  the  sand 
<of  th^  rivers  and  rivulets,  in  order  to  find  particles  of  the  precious 
metals,  tn  ibe  metallurgy  quicksilver  is  indispensable,  an  arroba, 
and  a  little  salt,  being  used  for  erery  fifly  quintals  of  the  mineral. 
The  houses  where  the  rock  or  stone  is  pounded  is  called  ingenios,  a 
name  also  given  by  the  Spaniards  to  sugar-mills.  Those  of  Potosi 
are  magnificent  and  expensive,  and  are  moved  by  water,  though  it 
be  scarce  and  occasion  many  disputes.  To  estimate  the  riches  of  the 
mine  or  pit,  if  a  certain  proportion  of  the  mineral  yield  ten  marks, 
it  is  esteemed  rich ;  if  eight  or  six,  middling ;  and  if  less,  poor ;  but 
at  Potosi,  even  two  marks  are  adrantsigeous  to  the  adventurer. 

Tbe.other  mines  are  little  permanent,  being  often  lost  in  water,  or 
the  works  giving  way,  or  the  vein  falling,  or  the  miner  not  being 
able  to  support  the  expenses ;  but  in  recompence  rich  and  new 
mines  are  daily  discovered.  They  are  all  found  in  the  chains  of 
mountains,  commonly  in  dry  and  barren  spots,  and  sometimes  in  the 
sides  of  the  noted  Stuebradas,  or  astonishing  precipitous  breaks  in  the 
ridges.  This  rule,  however  certain  in  the  viceroyalty  of  Buenos 
Ayres,  is  contradicted  in  that  of  Lima,  where,  at  three  leagues  dis- 
tance from  Aie  Pacific,  hot  far  from  Tagna,  in  the  province  of  Africa, 
there  was  discovered  not  many  years  ago  the  famous  mine  of  Huan* 
tayaya,  in  a  sandy  plain  at  a  distance  from  the  mountains,  of  such 
Exuberant  wealth  that  the  metal  is  cut  out  as  if  with  a  chisel ;  and  a 
large  specimen  of  virgin  silver  may  be  seen  in  the  royal  cabinet  of 
natural  history  at  Madrid.  This  new  mine  has  attracted  around  it 
a  considerable  population,  though  there  be  neither  water  nor  pas- 
turage for  cattle,  nor  the  common  conveniencies  for  labour. 

Such  abundance  of  metals  is  produced  in  the  northern  parts  of  the 
viceroyalty  of  La  Plata,  that  in  the  mint  of  Potosi  there  are  annually 
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coined  about  6,000,000  dollare;  and  it  is  generally  supposed  that  tbe 
contraband  trade  it  inconaiderable,  as  the  remittances  to  Spain  are 
fouod  to  correspond  with  the  produce  ;  and  he  adds,  that  all  the 
mines  of  the  viceroyalty  may  yield  about  16,000,000  dollars ;  but 
this  account  must  be  compared  with  that  of  Helms,  which  shall  be 
subjoined. 

Besides  gold  and  silver,  copper  is  found  at  Arbicoya,  near  Oruro, 
and  in  the  district  of  Lipes.  A  rich  mine  of  tin  is  worked  at  Gua- 
nuni  in  the  district  of  Paria ;  and  abundant  mines  of  lead  in  the 
province  of  Chichas''^. 

The  following  is  the  state  of  the  mines  in  the  new  viceroyalty  of 
BuAios  Ayres,  as  reported  by  Helms. 

Gold.  I 
2 


Names  of  Provincei. 

Tucuman     ...'.. 

Mendoza 

Atacama      ...    •    •    . 

p!>?co}p"^^'"^^^^P^^'' 

Carangas 

Pacajes  or  Berenguela    . 

Chucuyoto 

Paucarcolla,  Town  Puno 

Lampa 

Montevideo 

Chicas  and  Tarija .    .    . 
Cochabamba     .    .    .^   . 

Sicasica 

Laricaja 

Omasuyos 

Azangaro 

Carabaya 

Potosi ....... 

Chayanta 

Mizque    ....*• 
Paria 


Totd 


Silver. 

1 
1 


1 

2 
I 
2 
1 
2 


1 
1 
3 
1 
I 


90     27 


Copper 
Bitnes. 


2 

1 
I 

1 
1 


Tio. 


Lead. 
2 


2 


*  The  Indians  who  work  in  the  mines  commonly  chew  the  leaves  of  the 
CMS,  (Ery  throxilum  CkH:a>  a  little  plant  abont  two  feet  high,  chiefly  ealtivated 
in  Lb  Paz,  and  yielding  three  harvests  a  year.  This  plant  so  much  mvigorates 
the  Indians,  that  they  can  bear  almost  any  fatigue ;  while,  according  to  Alcedo, 
it  bums  the  mouths  of  Europeans.  In  New  Oranada,  it  is  called  ftosfo,  and 
somewhat  corresponds  with  the  betel  of  the  East  Indies. 
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Miaoco  or  Nbw  Spaik.  The  mioes  of  this  domain^  ot  kingdom, 
ai  it  18  called  by  the  Spanish  writers,  hate  been  even  more  cele- 
brated for  their  riches  than  those  of  La  Plata.  The  best  account 
we  have  received  upon  this  subject  will  be  found  in  M.  Humboldt's 
Eaai  Poiiiiquc,  of  which  we  shall  here  offer  somewhat  of  an  analysis, 
together  with  the  observations  of  one  of  the  writers  in  the  Edinburgh 
Keview. 

It  will  surprise  the  generality  of  our  readers>  to  be  told  that  the 
silver  mines  of  New  Spain,  the  most  productive  of  any  that  have 
been  ever  known,  are  remarkable  for  the  poverty  of  the  mineral 
they  contain*  A  quintal,  or  1600  ouncea  of  silver  ore,  affords,  at 
a  medium,  not  more  than  3  or  4  ounces  of  pure  silver.  The  sdme 
quantity  of  mineral,  in  the  silver  mines  of  Marienberg,  in  Saxony, 
yields  from  10  to  15  ounces.  It  is  not,  therefore,  the  richness 
of  the  ore,  but  its  abundance,  and  the  facility  of  working  it, 
which  render  the  mines  of  New  Spain  so  much  superior  to  those  of 
Europe. 

The  fact  of  the  small  number  of  persons  employed  in  the  labour 
of  the  mines,  is  not  less  contrary  to  the  commonly  received  opi- 
nions on  this  subject  The  mines  of  Guanaxuato,  infinitely  richer 
than  those  of  Potosi  ever  were,  afforded,  from  1796  to  1803,  near 
forty  millions  of  dollars  in  gokl  and  silver,  or  very  near  five  millions 
of  dollars  annually;  that  is,  somewhat  less  than  one -fourth  of  the 
whole  quantity  of  gold  and  silver  from  New  Spain;  yet  these  mines, 
productive  as  they  were,  did  not  employ  more  than  5000  workmen 
of  every  description.  The  labour  of  the  mines  is  perfectly  free  in 
Mexico ;  and  no  species  of  labour  is  so  well  paid.  A  miner  earns 
from  35  to  30  francs  a  week ;  that  is,  from  5  to  5^  dollars ;  while 
the  wages  of  the  common  labourer  are  not  more  than  a  dollar  and 
a  half.  The  tenateros,  or  persons  who  carry  the  ore  on  their  backs 
from  the  place  where  it  is  dug  out  of  the  mine,  to  the  place  where 
it  is  collected  in  heaps,  receive  6  francs  for  a  day's  work  of  six 
hours.  No  slaves,  criminals,  or  forced  labourers,  are  ever  employed 
in  the  Mexican  mines. 

Mr.  Humboldt,  who  is  well  acquainted  with  the  mines  of  Ger- 
many, points  out  many  defects  and  imperfections  in  those  of  New 
Spain.  One  of  the  most  obvious  is  the  clumsy,  imperfect,  and 
expensive  mode  of  clearing  them  from  water ;  in  consequence  of 
which,  some  of  the  richest  mines  have  been  overflowed  and  aban* 
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dooed.  Aoodier  great  defect  is  the  want  ^f  arcmngemeat  in  the 
diapoMtioti  of  tiie  galleries*  and  absence,  of  lateral  «oaiaittnieationfl» 
which  add  to  the  nncertainty*  and  increase  prodigiously  the  ex- 
pense of  woriLiDg  the  mines.  No  plan  of  the  gatteries  is  fWmed, 
and  no  contrivance  used  for  abridging  labour,  and  facilitating  the 
transport  of  materials.  When  new  works  are  undertaken,  they  are 
often  begun  without  due  consideration,  and  always  conducted  on  a 
acale  too  large  and  too  expensive. 

More  than  three  fourths  of  the  aiWer  obtained  ffom  America  as 
ttCtrmoted  firom  the  ore  by  means  of  quicksilver.  The  loss  of  qvtck* 
silver  in  this  operation  is  immense.  The  quantity  consumed  in  New 
Spain  alone  is  about  16>000  quintals  a  year;  and  in  the  whole  of 
America,  about  35,000  quintals  are  annually  expended,  the  cost  of 
which,  in  the  colonies,  Mr.  Humboldt  estimates  at  6,300,000  livres. 
The  greater  part  of  this  quicksilver  has  been  furnished  of  late  years 
by  the  mine  of  Almaden  in  Spain,  and  the  residue  was  obtained 
from  Istria  in  Carniola.  In  1802,  Almaden  alone  supplied  more 
than  20,000  quintals.  Huencavelica  in  Peru,  which  in  the  sixteenth 
century  a0t»ded  for  some  years  more  than  10,000  quintals  of  quick*^ 
silver  a  year,  does  not  yieKl  at  present  quite  4000*  Such  be* 
ing  the  case,  it  comes  to  be  a  question  of  infinite  importance  to 
America,  how  its  mines  are  to  be  provided  with  quieksilver,  if  the 
supply  from  Spain  and  Germany  should  be  cut  off.  Humboldt 
seems  to  be  of  opinion,  that  there  are  mines  of  cinnalMnr  in  America 
sufficient  for  the  purpose.  He  enumerates  several  in  New  Spain 
and  New  Granada,  as  well  as  in  Pisra  ;  but  till  they  are  worked  or 
examined  with  greater  care  than  th^y  have  l>een  hitherto,  it  is  im- 
possible to  judge  what  quantity  of  mercury  they  are  capable  of 
yielding.  It  is  the  supply  of  mercury  that  determines  the  produc* 
tiveness  of  the  silver  mines;  for  such'is  the  abundance  of  the  ore, 
both  in  Mexico  and  Peru,  that  the  only  limit  to  the  quantity  of 
silver  obtained  from  those  kingdoms,  is  the  want  of  mercury  for 
amalgamation.  The  sale  of  qui<^ilver  in  the  Spanish  colonies  has 
been  hitherto  a  royal  monopoly  ;  and  the  distribution  of  it  among 
the  miners  a  source  of  influence,  and  possibly  of  profit,  to  the  ser* 
vants  of  the  Crown.  Galvez,  to  whom  America  is  indebted  for  th« 
system  of  free  trade,  reduced  the  price  of  quicksilver  from  83  to 
41  dollars  the  quintal,  and  thereby  contributed  most  eMcnitally  lo 
the  subsequent  prosperity  and  increase  of  the  mines. 
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After  coDclttding^  faw  account  of  the  mines  «f  New  Spain,  Mr. 
Humboldt  gives  a  general  view  of  the  mineral  riches  of  the  other 
provinces  of  America.  In  Vem,  silver  ore  exists  in  as  great  abun- 
dance as  in  Mexico.  The  mines  of  Lauricocha  might  be  made  as 
productive  as  those  of  Guanaxuata  But  the  art  of  mining,  and 
the  methods  of  separating  the  silver  from  its  ore,  are  still  more  de- 
fiective  in  Peru  than  they  are  in  New  Spain.  Potos i  is  the  principal 
mine  in  the  viceroycdty  of  Buenos  Ayres.  Chili  furnishes  a  small 
quantity  of  silver,  and  a  large  portion  of  gold.  New  Grenada  and 
Brazil  afford  gold  only. 

The  following  table  of  the  annual  produce  of  the  Spanish  mines 
is  calculated  from  the  amount  of  the  royal  duties,  and  is  therefore 
considerably  under  the  truth.  The  gold  is  valued  at  145  -Ji^  dollars^ 
and  the  silver  at  9^  dollars  the  Spanish  mark. 


Names  of  the  Provinces. 

New  l^pain 

Peru 

Chili 

Buenos  Ayres 

New  Granada 

Total  .  . 


Pare  Gold,    - 
Spanbh  Marks. 


7,000 
3,400 

10,000 

2,200 

18,000 


40,600 


Pore  surer, 
SpanUb  Markt. 


2,250,000 

513,000 

29,700 

414,000 

very  little 


3,206,700 


Valoeofboth 
indoUart. 


22,170,740 
5,317,988 
1,737,380 
4,212,404 
2,624,760 


36,063,272 


To  this  sum  Mr.  Humboldt  adds  above  three  millions  of  dollars 
for  contraband,  and  somewhat  less  than  four  and  a  half  millions  for 
the  gold  of  Brazil  We  have  no  means  of  judging  bow  far  he  is 
correct  in  the  allowance  which  he  makes  for  contraband.  But  we 
strongly  suspect,  that  his  estimate  of  the  quantity  of  gold  from 
Brazil  (taken  from  the  work  of  Correa  de  Serra),  is  greatly  exag- 
gerated. Instead  of  29,900  Spanish  marks  <^  gold,  the  quantity 
which  he  assigns  to  that  colony,  the  best  authorities  state,  that, 
sixteen  years  ago,  Brazil  did  not  furnish  20>,000  marks  annually ; 
anil  that,  for  many  years  preceding,  the  supply  from  it  had  been 
diminishing  every  year.  With  this  remark,  we  lay  before  our 
readers  Mr.  Humboldt's  table. 
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Names  of  the  Provinces. 

hew  Spain 

Peru 

Chili 

Buenos  Ayres 

New  Grenada 

Brazil 

Total  •  , 


Fore  Odd, 
Spanish  Marks. 


Spauisli  Marks: 


Valoe«rbodff 
in  Dollars.   . 


7,000 

3,400 

12,213 

2,200 

20,505 

29,900 


2,388,220 

611,090 

29,700 

481,830 


23,000,000 
6,24a000 
2,060,000 
4,850,000 
2,990,000 
4,360,000 


75,217 


3,460,840 


43,500,000 


According  to  this  table,  the  quantity  of  gold  annually  furnished 
by  America  is,  to  the  quantity  of  silver  annually  furnished  by  the 
same,  as  1  to  46 ;  and  the  total  amount  of  both,  in  English  money, 
(valuing  the  dollar  at  4s.  4^.}  is  9,515,625/. 

Mr.  Humboldt  proceeds  next  to  inquire  what  has  been  the  total 
quantity  of  the  precious  metals  obtained  from  America  since  the  first 
discovery  of  that  continent :  and,  af\er  a  long  discussion  of  the 
different  opinions  and  conjectures  on  the  subject,  be  concludes,  that, 
from  1492  to  1803,  the  quantity  of  gold  and  silver  extracted  from 
the  American  mines  has  been  equal  in  value  to  5^706,700,000  dol- 
lars. Of  this  immense  sum,  he  estimates  the  portion  brought  into 
Europe,  including  the  booty  made  by  the  conquerors  of  America, 
at  5,445,000,000  dollars,  which  gives  an  average  of  17j^  miUions  a 
year.  But  this  importation  is  far  from  having  been  constant  or  uni- 
form, though,  on  the  whole,  it  has  been  always  progressive.  The 
following  table  shows  the  amount  of  it  at  different  periods,  accord- 
ing to  the  enquiries  and  conclusions  of  Mr.  Humboldt. 


Period!. 

Annual  importitioii  in  DoDwt. 

1. 

from     1492  to  1500 

250.000 

s. 

—      1500  to  1545 

3,000.000 

3. 

—      1545  to  1600 

lL.O0a0OO 

4. 

—      1600  to  1700 

16,000.000 

5. 

—      1700  to  1750 

22,500.000 

6. 

—      1750  to  1803 

35,300,000 

The  first  period  was  that  of  exchange  with  the  natives,  or  of  mere 
rapine.  The  second  was  distinguished  by  the  conquest  and  plunder 
of  Mexico,  Peru,  and  New  Grenada,  and  by  the  opening  of  the  first 
mines.    The  third  began  with  the  discovery  of  the  rich  mines  of  Po- 
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Mti ;  and  in  the  course  of  it  the  conquest  of  Chili  was  completed^  and 
▼arious  mines  opened  in  New  Spain.  It  was  during  this  period  that 
the  great  rise  of  prices^  in  consequence  of  the  discovery  of  America, 
took  place  throughout  Europe ;  and  it  is  worth  remarking,  that 
diis  effect  of  the  great  introduction  of  gold  and  silver  from  Ame- 
rica, was  felt  in  the  little  island  of  Majorca  about  the  same  time 
that  it  was  experienced  in  England,  that  is,  about  1575.  At  the 
commencement  of  the  fourth  period,  the  mines  of  Potosi  began  to 
be  exhausted;  but  those  of  I^uricocha  were 'discovered,  and  the 
piMuce  of  New  Spain  rose  from  two  millions  to  five  millions  of  dol- 
lars annually :  the  fiAh  period  begins  with  the  discovery  of  gold  in 
Brazil :  and  the  sixth  is  distinguished  by  the  prodigious  increase  of 
the  mines  of  New  Spain,  while  those  of  every  other  part  of  America, 
except  Brazil,  have  also  been  improving.  The  average  of  the  last 
period  would  have  been  much  higher,  if  Mr.  Humboldt,  instead  of 
taking  the  middle  of  the  century,  had  chosen  for  its  commencement 
the  year  1773,  when  the  great  increase  first  took  place  in  the  mines 
of  New  Spain.  Of  this,  we  may  be  convinced  by  the  mere  inspec* 
tion  of  his  own  tables* ;  from  which  it  appears,  that  the  average  of 
the  annual  produce  of  the  mines  of  New  Spain,  from  1750  to  1799, 
was  16,566,909  dollars;  while  the  average  produce  of  the  same, 
from  1771  to  1803,  was  19,688,940. 

We  will  dose  this  account  with  the  following  statement  of  M. 
Helms,  of  the  whole  coinage  in  Spanish  America,  from  the  first  day 
of  January,  to  the  last  day  of  D^cembeo  1790,  taken  from  the  offi- 
cial register. 

Id  Gold.  Id  Silver.  Total 

At  Mexico,  638,044  piast.  17,485,644  piast.  18,063,j68S  piast. 

At  Lima,  821,168  4,341,071  5,16i,9d9 

At  Potosi,  299,846  3,983,176  4,283,022 

At  SanUago,  Chili,  721.754  146,132  867,886 

Total    2,470,812  25,906,033  28,376^35 

To  accoiint  for  the  great  difference  of  produce  between  the  mines 
of  Mexico,  and  those  of  Peru,  Chili,  and  Buenos  Ayres,  Mr.  Helms 
alleges  the  following  reasons :  1.  Because  the  kingdom  of  Mexico  is 
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)ntkwik  mcfe  poputous  than  any  other  of  the  Amenctn  pnovinoet^ 
3.  It  b  acarcdy  half  the  distance  from  the  mother  country,  whence 
it  is  eittUed  the  better  to  enforce  obedience  to  the  laws  and  regu* 
lations,  habits  of  industry,  good  police,  and  economy.  3.  The 
want  of  royal  and  priy ate  banks  in  Peru,  where, every  thing  is  stiH 
in  its  primitive  chaeitic  state.  And,  lastly,. on  account  of  the  great 
encouragement  which  the  industrious  miijier  readily  obtains  in  every 
commercial  bouse  of  Mexico.  If,  concludes  Helms,  the  provinces  of 
Peru,  Chili,  and  Buenos  Ayrei^  were  in  a  similar  situation  as  that  of 
Mexico,  there  is  no  doubt,  that  in  Peru  alone,  on  account  of  its  in- 
comparably richer,  and  more  numerous  gold  and  silver  mine^  four 
times  the  quantity  of  these  noble  metals  might  be  obtained,  and 
perhaps  a  still  greater  proportion,  than  what  Mexico  affords  at 
present 

[Helms.  Humboldt.  Edm:Bev.  Pinkcrtim.} 

Z.  Portt^ese  Dominiom. 

The  mines  of  Brazil  are  by  name,  at  least,  well  known  to  every 
one :  and  they  have  of  late  years  been  best  described  by  M.  Bon* 
gainville  and  Mr.  Mawe.  The  account  we  AmU  here  ofifer,  shall  be 
drawn  up  from  the  remarks  of  both  these  writers. 

Rio  Janeiro,  observes  BdugainviDe,  is  the  staple  and  principal  out- 
let of  the  riches  of  Brazil.  The  mines  called  General,  are  the  nearest 
to  the  city,  at  the  distance  of  about  seventy *five  leagues.  They  yield 
to  the  king,  every  year,  for  his  right  of  fifths^  at  least  a  hundred  and 
twelve  arrobas  of  gold;  in  1762  they  yielded  a  hundred  and  nine- 
teen. Under  the  captaincy  of  the  Grcneral  Mines,  are  compre(iended 
those  of  Rio  do  Morte,  of  Sahara,  and  of  Serro-firio.  The  last,  be- 
sides gdd,  produces  all' the  diamonds  that  come  from  Brazil.  They 
are  found  at  the  bottom  of  a  river,  of  which  they  turn  the  course,  in 
order  to  separate  from  the  pebbles  in  its  bed,  the  diamonds,  topazes, 
chrysolites,^  and  other  stones  of  inferior  qualKy^ 

Of  all  these  stones,  the  diamonds  alone  are  contraband :  they  be- 
long to  the  undertakers,  who  are  obliged  to  give  an  exact  account  of 
the  diamonds  found,  and  to  place  them  in  the  hands  of  the  intendant 
appointed  by  the  king  for  this  purpose,  who  deposits  them  imme- 
diately in  a  casket  encircled  with  iron  and  shut  with  three  locks. 
He  has  one  of  the  keys>  the'^vioer^  asother,  and  the  assayer  of  the 
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rojttl  treMdry  the  tbird.  Tbb  cdtket  is  eodosed  in  a  ttcotfd, 
by  tbe  three  perMpt  above  mentHmedi  and  which  comUids  the  three 
keya  ef  tbe  first  The  yieeroy  has  not  the  power  of  viaiting  its  cofi« 
toits.  He  only,  consigpnt  the  whole  to  a  third  strong  eofier,  which 
be  tends  to  Liibon,  after  baring  set  bis  aeaft  on  the  lock.  They  are 
<^Maed  in  the  fpresence  of  tbe  king*  who  chooses  what  dtamondabe 
pleases,  and  pays  th^  price  to  tbe  ondertakers  at  the  rate  fixed  by 
their  agreement. 

The  undertakers  pay  lo  bis  most  fiUthftil  tnaictty  tbe  rakie  of  a 
piastre  Spanish  money  each  day*  for  e? ery  dave  empbyed  in  searching 
far  diamonds ;  and  the  namber  of  these  slaves  may  ansoont  to  eigbt 
hundred.  Of  all  kinds  of  contraband  trade  that  of  diamonds  is  tbe 
most  severely  punished.  If  tbe  offender  be  poor,  it  costs  bm  his 
life ;  if  be  has  wealth  snflkient  to  satisfy  the  law,  besides  tbe  confis- 
eatien  of  the  diaiponds,  he  is  condemned  to  pay  twibe  their  yalue*  to 
one  year's  imprisonment,  and  is  afterwards  banished  for  life  to  the 
coast  of  Africa.  Notwithstanding  this  severity,  there  is  a  great  contra* 
band  of  diamonds,  even  of  tbe  most  beautiful,  tbe  hope  and  ease  of 
ooneealing  them  being  increased  by  tbe  smaH  siae  of  tbe  treasure. 
.  Tbe  geld  drawn  from  tbe  mtnes  cannot  be  carried  to  Rio  Janeiro, 
witbont  being-filrst  brought  to  tbe  smelting  bouses  established  in  each 
district/  where  the  right  of  tbe  crown  is  received.  What  apperuins  to 
private  pen^na  is  remitted  in  bars,  with  their  weight,  number,  and  an 
ioapression  of  tbe  royal  arms.  All  this  gold  is  assayed  by  a  peraon 
appointed  for  this  purpose,  and  on  each  bar  is  imprinted  the  standard 
of  tbe  gold,  so  that  afterwards  in  tbe  coinage  tbe  operation  tiecessary 
to  estimate  their  due  standard  may  be  easily  performed. 

These  bars  belonging  to  individuals  are  registered  in  the  factory  of 
La  Praybuna,  thirty  leagues  from  Rio  Janeiro.  In  this  station  are  a 
captain,  lieuteuMit,  and  fifty  men :  here  is  paid  tbe  right  of  fifths ; 
and,  besides,  a  toll  of  a  real  and  a  half  per  head  on  men,  cattle,  and 
beasia  of  burden.  Half  of  tbe  product  of  this  duty  belongs  to  the 
king,  and  the  other  half  is  divided  between  tbe  detachment^  accord- 
ing to  rank.  As  it  is  impossible  to  return  from  the  mines  without 
passing  by  this  office,  all  persons  are  there  stopped,  and  searched 
with  tbe  greatest  severity. 

Individuals  are  afterwards  obliged  to  carry  all  the  gold  in  bars, 
which  belongs  to  them,  to  tbe  mint  of  Rio  Janeiro,  where  the  value  b 
given  in  ooin*  commonly  in  half  douUaons,  each  worth  eight  Spanish 
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doUan.  Upon  each  of  these  half  doubloons  the  king^  gains  a  doOar 
by  the  alloy  and  the  right  of  coinage.  The  mint  of  Rio  Janehro  it 
one  of  the  most  beautiful  which  exist ;  it  is  furnished  with  every 
conyenience  to  work  with  the  greatest  celerity.  As  the  gold  arrives 
firoin  the  mines  at  the  same  time  that  the  fleets  arrive  from  Portugal, 
it  is  necessary  to  accelerate  the  work  of  the  mint,  and  the  coinage 
proceeds  with  surprising  quickness. 

The  arrival  of  these  fleets  renders  the  commerce  of  Rio  Janeiro 
very  flourishing,  but  chiefly  that  of  the  Lisbon  fleet  That  of  Porto 
is  only  laden  with  wines,  brandy,  vinegars,  provisions,  and  coarse 
cloths,  manufactured  in  that  city  or  its  environs.  Soon  after  the  ar- 
rival of  the  fleets,  all  the  merchandise  brought  is  taken  to  the  cus- 
tom-house, where  it  pays  ten  per  cent  to  the  king.  It  is  to  be 
observed  that  at  present,  the  communication  of  the  colony  of  St. 
Sacramento  with  Buenos  Ayres,  being  severely  prohibited,  these 
rights  must  experience  a  considerable  diminution*.  Almost  all  the 
most  precious  articles  were  sent  from  Rio  Janeiro  to  the  colony  of 
Sacramento,  whence  they  were  smuggled  by  Buenos  Ayres  Into  Chili 
and  Peru ;  and  this  fraudulent  commerce  was  worth  every  year  to 
the  Portuguese  more  than  a  miUion  and  a  half  of  dollars.  In  a  word, 
the  mines  of  Brazil  produce  no  silver;  all' that  the  Portuguese  pos- 
sess is  acquired  by  this  contraband  trade.  The  negro  trade  was  also 
an  immense  object  to  them.  It  is  impossible  to  compute  the  loss 
occasioned  by  the  almost  entire  suppression  of  this  branch  of  con- 
traband trade.  It  occupied  alone  at  the  least  thirty  vessds  in  the 
coasting  trade  from  Brazil  to  La  Hata. 

Beside  the  ancient  right  of  ten  per  cent  paid  to  the  royal  custom- 
house, there  is  another  of  two  and  a  half  per  cent,  imposed  under 
the  title  of  free  gift,  since  the  disaster  at  Lisbon  in  1755.  It  is  paid 
immediately  on  leaving  the  custom-house,  whereas  a  dday  of  six 
months  is  granted  for  the  tenth,  on  giving  good  security. 

The  mines  of  St.  Paolo  and  Parnagua  yield  to  the  king  four  ar- 
robas  for  the  fifths  every  year.  The  most  distant  mines,  as  those  of 
Pracaton  and  Ckdaba  (Cuyaba),  depend  on  the  captaincy  of  Mato- 
groso.  The  fifth  of  the  above  mines  is  not  received  at  Rio  Janeiro, 
but  that  of  the  mines  of  Goyas  is  deducted.  This  captaincy  also 
possesses  diamond  mines  which  are  forbidden  to  be  worked. 

.1    I  I  ■  ■  — . — —      .  *....■       ■■  I  •■■  ■ 

*  The  eokmy  of  St  Sacrameato  bts  sfnce  been  dsstroyed. 
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The  wbole  of  the  expense  of  the  King  of  Portuspal  at  Rio  Janeiro 
for  the  payment  of  the  troops  and  civil  officers,  and  for  the  charges 
of  the  mioes^  and  the  maintenance  of  the  public  buildings^  the  ca- 
jreening  of  vessels,  amounts  to  about  six  hundred  thousand  dollars. 
The  expenses  of  building  ships  of  the  line  and  frigates  there  sta* 
tioned  are  not  included. 

Recapitulation,  and  the  amount  of  the  average  of  different  . 

obfecti  of  royal  revenue. 

Donait.. 
A  hundred  and  fifty  arrobas  of  gold,  the  average  pro- 
duced by  the  royal  fifths,  are  in  Spanish  money  1,125,000 

The  duty  on  diamonds         -                •                •  240,000 

The  duty  on  coinage            ...  400.000 

Ten  per  cent,  from  the  custom-house                   -  350,000 

Two  and  a  half  per  cent,  of  free  gift                      -  87,000 
Right  of  toll,  sale  of  employments,  offices,  and  generally 

all  the  profiu  of  the  mines                  -                •  226,000 
Duty  on  slaves      ....  110,000 
Duty  on  fish-oil,  salt,  soap,  and  the  tenth  on  the  provi- 
sions of  the  country         ...  130,000 

Total    2,667,000 


Prom  which,  deducting  the  above  expenses,  it  will  be  seen  that 
the  King  of  Portugal  draws  from  Rio  Janeiro  a  revenue  exceeding 
ten  millions  of  French  livres*. 

An  eminent  Portuguese  mineralogist,  D'Andrada,  has  published  an 
interesting  memoir  on  the  diamonds  of  Brazilf.  He  observes  that 
Brazil  borders  on  the  W.  on  desar^s  and  forests  held  by  savages, 
while  in  the  interior  there  are  great  chains  of  mountains,  mingled 
with  superb  valleys  and  large  fertile  plains.  Numerous  rivers  inter- 
sect wide  forests  of  valuable  timber.  Brazil,  says  CAndrada,  is 
divided  into  four  mineral  comarceu  or  districts,  which  proceeding 
from  S.  to  N.  are,  1.  St.  Joao  del  Rey.  2.  Villa  Rica.  3.  Sahara. 
4.  Serro  do  Frio,  or  the  Cold  Mountains,  which  last  not  onlj^pro- 

*  416,666/. 

t  In  the  fint  part,  the  only  one  ever  pnbltsbtd/  of  the  AeUi  dt  fo  SxiiU 
^Bitt.  Nsl,  di  Pttrii,  Paris»  179«,  foUo. 
VOL.  II.  X 
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(dlice  diamonds^  bui  are  also  yery  rich  ia  mines  of  iron*  antioKUiy; 
zioc^  tin,  silver,  and  gold.    The  PaulisU,  or  people  of  the  gOTem- 
nent  of  Sl  Vincent,  contribtsted  greatly  to  the  discovery  of  the  in- 
terior, always  going  armed  to  defend  themselves  against  the  savages. 
Antonio  Soary,  a  Paulist^  was  the  first  who  visited  Seme  do  Frio. 
The  mines  of  gold  were  first  disclosed  ;  but  diamonds  were  aftet- 
wards  discovered  in  the  Riacho-Fundo,  and  next  in  Rio  da  Peixe. 
The  diamonds  are  supposed  originally  to  exist  in  the  liioiliitahis,  but 
they  are  more  easily  found  in  a  bed  under  the  vegetable  earth, 
diM^mlnated  and  attached  to  a  gangart  more  or  less  ferruginous 
and  compact.    The  diamond  mines  are  fkrmed  to  individuals ;  and 
the  negroes  employed  may  amount  to  seven  or  eight  thousand.    He 
ikdds,  that  diamonds  are  often  found  in  the  soil  of  the  mountains,  in 
beds  of  ferruginous  sand  and  pebbles,  forming  an  ochraceous  pud- 
ding stone,  of  the  decomposition' of  emery,  and  what  is  called  bi^gy 
iron  ore.    This  pudding  stone  is  termed  ca$ch<Uo  ;  and  underneath 
there  is  a  scfaistus,  somewhat  arenaceous,  and  sometimes  indurated 
ore  of  iron.    In  the  caschsdois  also  found  gold  in  grains.    It  will 
ireadily  occur  to  the  reader,  that  the  diamonds  of  Hindostah  are  also 
found  in  ferruginous  sand.    Iron  also  accompanies  gold,  and  most 
other  metals ;  so  that  a  theorist  might  argue,  that  they  are  alt  modi- 
fications of  iron.    It  is  also  remarkable  that  most  of  the  metals  are 
generally  found  together  in  the  same  mine.     D'Andrada  adds  that 
diamonds  have  also  been  found  in  other  provinces  of  Brazil,  as 
Cuyaba,  and  St.  Paul ;  but  promising  no  superior  advantages,  the 
mines  have  not  been  explored. 

This  is  the  most  authentic  information  which  has  appeared  con- 
cerning the  mines  of  Brazil.  They  are  situated  in  the  mountains 
which  give  source  to  many  streams  that  flow  north  and  south,  into 
the  river  Tocantin  on  one  side,  and  the  Parana  on  the  other ;  but 
there  are  mines  of  gold  as  far  inland  as  the  river  Cuyaba,  which  flows 
into  the  Paraguay,  and  even  near  the  river  Itenas*.     The  diamond 

*  Others  are  near  the  titer  Piexe,  and  SagnitinboDba,  the  Riacho-Fondo,  and 
Gaarapara  in  St.  Panics.    MS.  Inf. 
Coleti  gives  tbe  following  list  of  the  mines  of  Braiii : 

Cayaba,  DimMmdi,  Mato-grosso,  OeM. 

Oeraet,  Gold.  Plcur(i,  Silver. 

Gnayai^  DimmndM.  In 
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foinet  are  near  the  little  river  of  Milboverde^  not  far  from  Villa 
Nova  do  Principe,  in  the  province  of  Serro  do  Frio,  S.  lat.  according 
to  La  Cruz  17%  aboat  long.  44**  W,  from  London.  This  singular 
fobstance  is  not  certainly  known  to  be  produced  in  any  other  part 
of  the  world,  except  Hindostan,  and  chiefly  about  the  same  lati- 
tede,  17"  N. ;  but  the  diamonds  of  Brazil  are  not  of  so  fine  a  water^ 
being  often  of  a  brownish  obscure  hue.  The  rifcr  of  St.  Francisco 
is  remarkable  for  passing  a  considerable  way  under-ground,  after  it 
has  attained  a  great  size^. 

In  Mr.  Mawe's  "  Travels  into  the  Interior  of  Brazil,"  we  meet 
with  mudi  curious  and  some  entertaining  information  on  the  same 
sobleet 

On  his  return  to  Rio  Janeiro  firom  a  fruitless  search  after  a  re- 


in tbe  carious  catalogne  of  the  mineralt  belonging  to  Davila,  a  gentleman  of 
Peru,  Paris,  1767,  8  vols.  8to.  tfaete  is,  H.  109,  red  nmianthns  froni  th^  mines 
of  Bratil,  marked  as  emtremely  mrt ;  and,  ii.  260,  little  black  garnets  ftom  the 
MMttoa  of  Brasal,  wbere  tbey  often  appear  six  feet  abore  tbe  diamond^.  There 
is  also,  p.  875,  diamond  of  Ookonda  in  a  gangarl  of  iron  ore,  widi  little  grains 
ofqnartz. 

*•  Adams  in  Ulloa,  English  translation,  iL  319. 

Mr.  Ltndley's  Namtife,  1805,  presents  some  notice  of  this  country,  which, 
thoogfa  not  immediately  connected  with  the  subject  before  as,  we  shall  qncte  as 
interestiDg.  Be  assures  us,  p.  104,  that  the  bitter  or  Seville  orange,  is  a  native  of 
America,  whence  it  was  carried  to  Seville.  Tliere  are  great  unwrongbt  mines  cf 
nitre  to  W.  S.  W.  of  Bihift.  He  says,  p.  16f ,  that  no  vessel  ought  to  approach 
tiie  coast  on  the  6.  of  Bahia,  within  half  a  degree,  as  aU  our  charts  are  veiy 
defective  ia  that  part  Tbe  rainy  seaH>n,  p.  173,  sets  in  about  the  middle  of 
April ;  and  the  winter  is  commonly  as  mild  as  an  European  September.  The 
American  camels,  glama,  vicuna,  &c.  are  totally  unknown  in  Brazil,  and  eten 
in  Paraguay,  as  would  appear  from  the  work  of  Azara,  who  has  omitted  them. 
Our  author  says,  that  the  capitancy  of  Porto  Segnro  extends  on  the  N.  to  the 
Rio  Grande,  wbere  k  raeeta  Uie  capitancy  of  Ilbeos,  or  of  the  Seabolms.  Bat 
th^ee  Rios  Orandes  create  great  confusion  in  Spanish  and  Portngnese  geography , 
the  name  great  River  signif^ng  nothing.  This  Rio  Grande,  and  the  adjoining 
Pativa,  supply  excellent  timber  for  the  royal  docks,  one  kind  resembling  the 
teak  of  India,  while  Brazil  wood,  logwood,  mahogany,  rose  wood,  and  others 
also  abound.  This  Rio  Grande  has  not  been  explored,  but  is  supposed  to  rise 
beyond  the  mines  of  Petangni,  in  the  Serro  do  Frio^  and  is  navigable  for  a  great 
spaee.  The  Portogoese  settlements  seldom  extend  more  than  ten  leagues  inland. 
Oq>tain  Lmdiey  has  giipen,  p.  «95,  a  table  of  Ipngitodes  and  Utitndes  on  the 
coast  of  Brasili  taken  firom  recent  maanscript  Portuguese  c|pu'ts. 
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ported  silver  mine  at  Canta  de  Gallo,  he  waa  conaulted  by  the  priaie 
lufnisler  upon  the  foUowin^^  affair. 

*  A  free  negro  of  Villa  do  Principe^  about  nine  hundred  miles  dit* 
tant,  had  the  assurance  to  write  a  letter  to  the  Prince  Regent,  an- 
nouncing that  he  possessed  an  amazingly  large  diamond,  which  he 
had  received  from  a  deceased  friend  some  yea;rs  ago,  and  which  be 
begged  he  might  have  the  honor  to  present  to  his  Royal  Highrieas 
in  person.  As  the  magnitude  which  this  poor  fellow  ascribed  to  his 
diamond  was  such  as  to  raise  imagination  to  its  highest  pitch,  an 
order  was  immediately  dispatched  to  the  commander  of  Villa  do 
Principe,  to  send  him  forthwith  to  Rio  de  Janeiro ;  he  was  accommo- 
dated with  a  conveyance,  and  escorted  by  two  soldiers.  As  he  passed 
along  the  road,  all  who  had  heard  the  report  hailed  him  as  already 
honoured  with  a  cross  of  the  order  of  St.  Bento,  and  as  sure  of  being 
rewarded  with  the  pay  of  a  general  of  brigade.  The  soldiers  also 
anticipated  great  promotion ;  and  all  persons  envied  the  fortunate 
negro.  At  length,  after  a  journey  which  occupied  about  twenty- 
eight  days,  he  arrived  at  the  capital,  and  was  straightway  conveyed 
to  the  palace.  His  happiness  was  now  about  to  be  consummated  ; 
in  a  few  moments  the  hopes  which  he  had  for  so  many  years  indulged 
would  be  realized ;  and  be  should  be  exalted  from  a  low  and  obscure 
condition  to  a  state  of  affluence  and  distinction :  such  no  doubt 
were  the  thoughts  which  agitated  him  during  the  moments  of  sus- 
pense. At  length  he  was  admitted  into  the  presence  ;  he  threw  him- 
self at  the  Prince's  feet,  and  delivered  his  wonderful  gem ;  his 
Highness  was  astonished  at  its  magnitude ;  a  pause  ensued  ;  the  at- 
tendants waited  to  hear  the  Prince's  opinion,  and  what  he  said  they 
seconded.  A  round  diamond,  nearly  a  pound  in  weight,  filled  them 
all  with  wonder;  some  ready  calculators  reckoned  the  millions  it  was 
worth  J  others  found  it  difficult  to  numerate  the  sum  at  which  it 
would  be  valued ;  but  the  general  opinion  of  his  Highness's  servants 
was/that  the  treasury  was  many  nnllions  of  crowns  the  richer,  llie 
noise  which  this  occurrence  created  among  the  higher  circles  may 
be  easily  conceived ;  the  general  topic  of  remark  and  wonder  wat 
the  negro's  offering.  It  was  shewn  to  the  ministers,  among  whom 
an  apprehension,  and  even  a  doubt,  was  expressed,  t|iat  a  substance 
so  large  and  round  might  ttot  prove  a  real  diamond ;  they  hoi^- 
eyer,  sent  it  to  the  treasury  under  a  guard,  and  It  was  Mged  in  the 
deposite  of  ihe^ewelrooiii.  * 
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'  Oo  the  next  day,  the  Coode  de  Linharet  sent  for  me,  and  related 
all  the  circumstances  which  had  come  to  his  knowledge  respecting 
this  famous  jewel,  adding,  in  a  low  tone  of  voice,  that  he  had  his 
doubts  about  its  proving  a  genuine  diamond.  His  excdiency  di* 
rected  me  to  attend  at  his  office  in  a  few  hours,  when  letters  from 
himself  and  tbe  other  ministers  of  the  Treasury  should  be  given  mCt 
for  permission  to  see  this  invaluable  gem,  in  order  to  determine  what 
it  really  was.  Readily  accepting  a  charge  of  so  interesting  a  nature, 
I  prepared  myself,  and  attended  at  the  hour  appointed,  when  I  re- 
ceived the  letters,  which  I  presented  at  the  Treasury  to  an  officer 
in  waiting.  I  was  led  through  several  apartments  in  which  much 
business  seemed  to  be  transacting,  to  the  grand  chamber,  where  pre- 
sided the 'treasurer,,  attended  by  his  secretaries.  Having  my  letters 
in  his  tiand,  he  entered  into  some  conversation  with  me  relative  to 
the  subject ;  I  was  then  shown  through  other  grand  apartments  hung 
with  scarlet  and  gold,  and  ornamented  with  figures  as  large  as  life, 
representing  justice  holding  the  balance.  In  tbe  inner  room,  to 
which  we  were  conducted,  there  were  several  strong  chests,  with 
three  locks  each,  the  keys  of  which  were  kept  by  three  different  offi- 
cers, who  were  all  required  to  be  present  at  the  opening.  One  of 
these  chests  being  unlocked,  an  elegant  little  cabinet  was  taken  out, 
from  which  the  treasurer  took  the  gem,  and  in  great  form  presented 
it  to  me.  Its  value  sunk  at  the  first  sight ;  for  before  I  touched  it  I 
was  convinced  that  it  was  a  rounded  piece  of  crystal.  It  was  about 
an  inch  and  a  half  in  diameter.  On  examining  it,  I  told  the  gover- 
nor it  wasuot  a  diamond ;  and  to  convince  him,  I  took  a  diamond  of 
fire  or  six  carats,  and  with  it  cut  a  very  deep  nick  in  the  stone.  This 
was  proof  positive ;  a  certificate  was  accordingly  made  out,  stating, 
that  it  was  an  inferior  substance,  of  little  or  no  value ;  which  I  signed/ 

The  most  interesting  part  of  Mr.  Mawe's  book  is  that  in  which  he 
gives  an  account  of  the  diamond  works  on  the  river  Jigitonhonha. 
This  rich  river  is  as  wide  as  the  Thames  at  Windsor,  and  in  general 
from  three  to  nine  feet  deep.  The  part  now  in  working  is  a  curve, 
from  which  the  river  is  directed  into  a  canal  cut  across  the  tongue  of 
land  round  which  it  winds,  the  river  being  stopped  just  below  the 
bead  of  the  canal,  by  an  embankment  of  several  thousand  bags  of 
•and.  The  deeper  parts  of  the  channel  of  the  river  are  laid  dr^  by 
means  of  large  caissons,  or  chain -pumps  worked  by  a  water-wheej. 
The  mud  is  then  carried  off;  and  the  cauialhao,  or  earth,  which  con- 
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tains  the  diamonds,  is  dug  up,  and  removed  to  a  convenient  place 
for  washing.  This  labour  was,  until  lately,  performed  by  the  ne- 
groes, who  carried  the  cascalbao  in  baskets  on  their  heads,  but  at 
present  is  performed  by  machinery.  The  stratum  of  cascalfaao  con- 
sisU  of  the  same  materials  with  thai  in  the  gold  district  On  many 
parts  by  the  edge  of  the  river,  are  large  conglomerate  masses  ai 
rounded  pebbles,  cemented  by  oxide  of  iron,  which  sometimes  en- 
velop gold  and  diamonds.  They  calculate  on  getting  as  much  cas* 
calhao  in  the  dry  season,  as  will  occupy  all  their  hands  during  the 
months  which  are  subject  to  rain.  When  carried  away  from  the 
bed  of  the  river  where  it  is  dry,  it  is  laid  in  heaps,  containing  appa- 
rently from  five  to  fifteen  tons  each.  Water  is  conveyed  from  a  dis- 
tance, and  distributed  to  various  parts  of  the  works  by  means  of 
aqued.ucU  constructed  with  great  ingenuity  and  skill.  The  method 
of  washing  for  diamonds  at  this  place  we  shall  give  in  Mr.  Mawe's 
own  words. 

/  A  shed  is  erected  lu  the  form  of  a  parallelogram,  twenty-five  or 
thirty  yards  long  and  about  fifteen  wide,  consisting  of  upright  posts, 
which  support  a  roof  thatched  with  long  grass.  Down  the  middle 
of  the  area  of  this  shed  a  current  of  water  is  conveyed  through  a  canal 
covered  with  strong  planks,  on  which  the  cascalbao  is  laid  two  or 
three  feet  thick.  On  the  other  side  of  the  area  is  a  flooring  of  planks, 
from  four  to  five  yards  long,  imbedded  in  clay,  extending  the  whole 
length  of  the  shed,  and  having  a  slope  from  the  cand,  ai  three  or 
four  inches  to  a  yard.  This  flooring  is  divided  into  about  twenty 
compartments  or  troughs,  each  about  three  feet  wide,  by  means  of 
planks  placed  on  their  edge.  The  upper  ends  of  all  these  troughs 
(here  called  canoes)  communicate  with  the  canal,  and  are  so  formed 
that  water  is  admitted  into  them  between  two  planks  that  are  about 
an  inch  separate.  Through  this  opening  the  current  falls  about  six 
inches  into  the  trough,  and  may  be  directed  to  any  part  of  it,  or 
stopped  at  pleasure  by  means  of  a  small  quantity  of  clay.  For  in- 
stance, sometimes  water  is  required  only  from  one  comer  of  the 
aperture,  then  the  remaining  part  is  stopped ;  sometimes  it  is  wanted 
from  the  centre,  then  the  extrenoes  are  stopped ;  and  sometimes  only  a 
gentle  rill  is  wanted,  then  the  clay  is  applied  accordingly.  Along 
the  lower  ends  of  the  troughs  a  small  channel  is  dug  to  carry  off  the 
water.  ' 

'  On  the  heap  of  cascalbao,  at  equal  distances^  are  placed  three 
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high  cbaire  for  the  efficeM  or  o^tnten.  After  they  are  seated^  the 
negroes  enter  the  troughs,  each  provided  with  a  rake  of  a  peculiar 
form  and  short  handle,  with  which  he  rakes  into  the  trough  about 
fifty  or  eighty  pounds  weight  of  caacalhao.  The  water  being  then 
let  in  upon  it,  the  cascalhao  is  spread  abroad  and  continually  raked 
up  to  the  head  of  the  trough,  so  as  to  be  kept  in  constant  mo- 
tion. This  operation  is  performed  for  the  space  of  a  quarter  of  an 
hour ;  the  water  then  begins  to  run  clearer :  having  washed  the 
earthy  particles  away,  the  gravel-like  matter  is  raked  up  to  the  end 
of  the  trough.  After  the  current  flows  away  quite  clear,  the  largest 
stones  are  thrown  out,  and  afterwards  those  of  inferior  size ;  then 
the  whole  is  examined  with  great  care  for  diamonds.  When  a  negro 
finds  one,  he  immediately  stands  upright  and  claps  his  hands ;  then 
extends  them,  holding  the  gem  between  his  fore-finger  and  thumb. 
An  overseer  receives  it  from  him,  and  deposits  it  in  a  gamella  or  bowl, 
suspended  from  the  centre  of  the  structure,  half  full  of  water.  In 
this  vessel  all  the  diamonds  found  in  the  course  of  the  day  are  placed ; 
and  at  the  close  of  work  are  taken  out  and  delivered  to  the  principal 
officer,  who,  after  they  have  been  weighed,  registers  the  particulars 
in  a  book  kept  for  that  purpose. 

'  When  a  negro  is  so  fortunate  as  to  find  a  diamond  of  the  weight 
of  an  octavo  (17^  carats),  much  ceremony  takes  place.  He  is  crowned 
with  a  wreath  of  flowers,  and  carried  in  procession  to  the  administ 
trator,  who  gives  him  his  freedom,  by  paying  his  owner  for  it.  He 
also  receives  a  present  of  new  clothes,  and  is  permitted  to  wcMrk  on 
his  own  account  When  a  stone  of  eight  or  ten  carats  is  found,  the 
negro  receives  two  new  shirts,  a  complete  new  suit,  with  a  hat  and 
a  handsome  knife.  For  smaller  stones  of  trivial  amount,  propor- 
tionate premiums  are  given.  During  my  stay  at  Tejuco,  a  stone  of 
16^  carats  was  found.  It  was  pleasing  to  see  the  anxious  desire  ma- 
nifested by  the  officers  that  it  might  prove  heavy  enough  to  entitle 
the  poor  negro  to  his  freedom ;  and  when,  on  being  delivered  and 
weighed,  it  proved  only  a  carat  short  of  the  requisite  weight,  all 
seemed  to  sympathize  in  his  disappointment.* 

Many  precautions  are  taken  to  prevent  the  negroes  from  stealing 
the  diamonds.  They  work  in  a  bent  position,  and  cannot  see  the 
overseer,  who  sees  them.  For  fear  any  diamonds  should  be  con- 
cealed in  the  comers  of  the  troughs,  the  negroes  are  changed  fre- 
quently at  the  word  of  command  of  the  overseers.  If  a  negro  is  sus- 
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pected  of  swallowiDg  a  diamond,  he  is  canfined  in  a  solitary  room^ 
and  the  whole  powers  of  the  materia  medica  let  loose  upon  him. 

The  flat  pieces  of  ground  on  each  side  the  river  are  equally  rich 
throusrhout  their  extent ;  and  the  intendants  are  able  to  ascertain^ 
by  admeasurement,  how  many  thousand  carats  an  unworked  piece 
of  ground  will  yield.  The  substances  accompanying  diamonds,  and 
considered  as  indications  of  their  proximity,  are — bright,  bean-like 
iron  ore — a  slaty,  ft1nt*like  substance,  approaching  Lydian  stone  of 
fine  texture-*-b]ack  oxide  of  iron  in  great  quantities — round  bits  of 
blue  quartz,  yellow  crystal — and  other  materials  entirely  different 
from  any  thing  known  to  be  produced  in  the  neighbouring  mountains* 
Diamonds  are  by  no  means  peculiar  to  the  beds  of  rivers  or  deep  ra- 
vines ;  they  have  been  found  in  water-courses,  and  cavities  on  the 
summits  of  the  most  lofty  mountains.  The  officers  of  the  establish- 
ment informed  Mr.  Mawe,  that  they  often  found  diamonds  cemented 
in  pudding-stone,  accompanied  with  grains  of  gold.  Of  the  diamonds, 
some  are  so  small  that  four  or  five  only  weigh  a  grain.  There  are 
seldom  found  more  than  two  or  tiiree  stones,  of  from  17  to  %  carats, 
in  the  course  of  a  year ;  and  not  once  in  two  years  is  there  found, 
throughout  the  whole  washings^  a  stone  of  30  carau.  During  the 
five  days  Mr.  Mawe  was  there,  the  whole  quantity  found  amounted 
only  to  forty  diamonds,  the  largest  of  which  was  only  four  carats, 
and  of  a  light  green  colour. 

'After  residing  here  five  days,'  says  he,  '  we  visited  a  diamond  work 
called  Montero,  about  two  miles  up  the  river,  and  went  a  league  fur- 
ther to  a  gold-work  called  Carapata.  The  cascalhao  at  this  work  was 
taken  from  a  part  of  the  river  eight  feet  deep,  which  formed  an  eddy 
under  a  projecting  point ;  I  was  sliown  a  heap  of  it,  that  was  esti- 
mated to  be  worth  10,000/.  In  removing  this  heap  from  its  bed,  four 
hundred  negroes  had  been  employed  three  months ;  and  to  wash  it» 
would  occupy  one  hundred  men  for  three  months  more,  the  expense 
of  both  operations  amounting  to  perhaps  1500/.  We  arrived  at 
this  place  at  eight  o'clock  in  the  morning ;  six  negroes  were  employed 
four  hours  in  washing  two  troughs,  containing  together  about  a  ton 
of  cascalhao,  when,  to  my  great  surprize,  after  the  water  ran  clear, 
and  the  large  stones  were  thrown  out,  the  black  oxide  of  iron,  of 
which  there  was  great  abundance,  was  fringed  with  grains  of  gold  ; 
m  novel  and  very  agreeable  sight  to  a  stranger.  The  gold  was  taken 
eut  at  three  or  four  difierent  times,  and,  when  the  washing  was 
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completed,  was  drfed  over  a  fire  and  weighed;    it  amounted  to 
Dearly  twenty  ounces  troy/ 

There  is  a  curious  anecdote  detailed  by  Mr.  Mawe,  of  three  cri- 
minals, fugitives  from  justice,  who,  by  accident,  found  a  diamond, 
an  ounce  in  weight.  No  roan  could  be  guilty,  to  whom  Provid<;hce 
had  »hown  such  favour.  They  were  all  three  pardoned  by  the  Court 
of  Lisbon,  and  the  clergyman  whom  they  chose  as  their  diamond- 
bearer  and  intercessor,  was  amply  provided  for  in  the  church.  By 
Mr.  Mawe's  calculation  it  appears  that  the  diamonds,  when  brought 
to  market,  actually  cost  government  thirty-three  shillings  and  nine- 
pence  per  carat.  As  all  the  diamonds  found  in  these  works  belong 
to  the  Crown,  the  Royal  Family  have  been  accustomed  to  select 
auch  as  they  considered  worth  their  notice.  They  were  formerly 
sent  to  Holland  to  be  cut ;  but-  since  the  emigration  of  the  Court, 
that  business  has  fallen  into  the  hands  of  the  English  lapidaries.  The 
collection  of  diamonds  now  in  the  possession  of  the  Prince  Regent 
of  Portugal,  -exceeds  three  millions  sterling. 

{BougainioilU,  Matoe.'] 

S.  United  States. 

TTie  mineralogy  of  the  United  States  is  yet  far  from  being  com- 
pletely explored,  and  the  following  are  the  only  imperfect  notices 
we  can  give. 

Rich  mines  of  gold  or  silver,  so  common  in  the  adjacent  Spanish 
territories,  have  not  yet  been  discovered  in  any  part  of  tfcie  United 
States*. '  Ytft  gold  has  been  found  in  considerable  quantities  in  the 
county  of  Cabarrus,  in  the  state  of  North  Carolinaf,  in  so  much, 
that  of  the  gold  coinage  1804,  about  eleven  thousand  dollars  in  value 
were  the  produce  of  virgin  metal  from  that  country.  The  director 
of  the  mint  observes,  that  *'  it  is  to  be  regretted  that  this  gold  is 
melted  into  small  ingots  before  it  is  sent  to  the  mint,  for  the  conve- 
nience of  carriage  ;  but  by  which,  there  is  reason  to  bflieve,  a  con- 
siderable portion  of  it  is  wasted.  It  is  also  said,  that  the  finest  par- 
ticles are  neglected,  and  only  the  large  grains  and  lumps  sout^ht 
after.*'  At  Philipsburg,  in  New  York,  there  is  said  to  be  a  silver 
mine,  producing  that  metal  in^  virgin  state  ;  but  as  no  specimens 

•  Morse,  p.S9t. 

t  Report,  Washington y  1805.  8?a. 
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occur  10  £arQpean  caUneU^  il  it  probable  that  thif  b  only  a  n^iie 
report  It  is  alto  said  that  a  lamp  of  gold  ore  was  found  near  the 
falk  of  the  river  Rapahanoc^  in  Vii^nia,  probably  rolled  down  from 
iU  source,  or  that  of  some  tributary  rimlet  It  is  to  be  regretted 
that  the  government  does  not  employ  expert  European  miners  to 
examioe  the  countries  where  rich  minerak  are  supposed  to  exist 

Copper  ore  is  said  to  appear  in  Massachusetts,  aad  in  New  Jersey 
a  rich  copper  mine  was  long  wrought,  pretended  to  have  been  dis« 
covered  by  a  flame  visible  in  Uie  night,  like  one  of  the  gold  mines  ki 
Hungary.  This  circumstance,  sometimes  authenticated,  may  arise 
from  decomposing  pyrites.  Native  copper  is  found  on  the  river 
Tonnagan,  which  runs  into  Lake  Superior*. 

Lead  is  said  to  appear  on  the  bank  of  the  river  Connecticut,  tw^ 
miles  from  Middleton,  and  is  even  said  to  have  been  wrought,  but 
abandoned  on  aecount  of  the  expense*  Lead  is  also  said  to  appear 
in  the  province  of  New  York,  but  the  raateriab  in  general  supplied 
by  Dr.  Morse  upon  the  important  subject  of  mineralogy  are  brief, 
inexact,  and  unsatisfactory. 

In  the  Shawangunk  mountains,  in  New  Hampshire,  there  is  a 
considerable  vein  of  lead  ore,  which  appears  to  be  accompanied  with 
manganese. 

The  lead  mines  in  Upper  Louisiana  have  continued  profitable  for 
several  yearsf.  That  called  Burton's  mine  is  thirty-eight  miles  to 
the  west  north  west  of  St.  Genevieve,  where  the  mineral  is  supposed 
to  extend  over  two  thousand  acres  of  land,  and  is  of  two  kinds, 
gravel  and  fossil.  *'  The  gravel  mineral  is  found  immediately  under 
the  soil,  intermixed  with  gravel,  in  pieces  from  one  to  fifty  pounds  , 
weight  of  solid  mineral.  After  passing  through  the  gravel,  which 
is  commonly  from  three  to  four  feet,  is  found  a  sand  rock,  which  is 
easily  broken  up  with  a  pick,  and  when  exposed  to  the  air,  crumbles 
to  a  fine  sand.  This  rOck  also  continues  five  or  six  feet,  and  con- 
tains mineral  nearly  of  the  same  quality  as  the  gravd:  but  mineral 
of  the  first  quality  is  found  in  a  bed  of  red  clay,  under  the  sand 
rock,  in  pieces  from  ten  to  five  hundred  pounds  weight,  on  the  out- 

*  According  to  Imlayi  p.  135,  there  is  a  veiy  rich  vero  of  copper  on  the  river 
Wabadi.  Dr.  Barton  says,  that  a  bed  oF  chmabar  has  been  discovered  in  Vir- 
ginia.  Solphnr  is  found  ui  New  York  apd  other  parts.  Phunbago,  aisenic, 
and  antimony,  are  observed  in  Sooth  Carolina. 

t  Meisage  of  the  President,  1804,  8vo. 
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side  of  which  k  a  white,  gold  or  ailTer  coloured  spar  or  fossil,  of  a 
hright»  glittering  appearanoe,  as  solid  as  the  mineral  itself,  and  in 
weight  as  three  to  two ;  this  being  taken  off,  the  mineral  is  solid,  un-> 
oonnected  with  any  other  substance,  of  a  broad  grain,  and  what  mine- 
ralogists call  potters'  ore.  When  it  is  smelted  in  a  common  smelting 
furnace,  it  produces  sixty  per  cent,  and  when  again  smelted  in  a  slag 
furnace,  produces  fifteen  per  cent,  more ;  making,  cleanly  smelted, 
seventy-fi?e  per  cent.  The  gravel  mineral  is  incnisted  with  a  dead 
grey  substanee,  the  e^^hth  of  an  inch  in  thickness ;  has  sqaall  ?eins 
of  sulphur  through  it,  and  will  not  produce  jnore  than  sixty  per 
oent  when  cleanly  smelted.'^ 

In  othtf  mines,  situatMl  about  thirty  miles  to  the  south-west  of 
St.  Generitve,  the  had  is  found  in  regular  veins,  from  two  to  four 
fi^t  in  thickness,  containing  about  fifty  ounces  of  silver  in  the  ton  ; 
but  at  the  depth  of  twenty-five  feet,  the  operations  are  impeded  by 
water ;  in  short,  the  mineral  tract  is  here  very  extensive  and  rich, 
and  the  present  produce  is  computed  at  more  than  forty  thousaad 
doHars  annually.  Before  the  cession  of  Louisiana,  1803,  they  had 
been  worked  by  the  French,  but  in  a  negligent  and  inefficient  man- 
ner. 

In  Virginia  there  are  said  to  be  lead  mines  which  yield  from  fifty 
to  eighty  pounds  from  one  hundred  of  ore.  This  metal  is  also  said 
to  occur  in  South  Carolina. 

But  the  substances  which  are  the  most  precious  to  industry^  arie 
iron  and  coal  In  the  district  of  Main  the  foundries  are  supplied 
with  bog  ore ;  and  another  kind  is  found  in  great  abundance  in 
Massachusetts,  where  there  are  considerable  nsanufactures.  There 
is  one  mine  not  far  from  Boston,  of  which  the  ore  has  a  vitreous  ap- 
pearance, and  is  slightly  magnetic ;  t  believe  the  new  metal  disco* 
▼ered  by  Mr,  Hatchet,  is  .a  specimen  from  Massachusetts.  There  are 
also  mines  of  iron  in  Rhode  Island,  the  middk  states,  and  South 
Carolina.    Pennsylvania  abounds  with  this  metal. 

"  Iron  ore,  in  immense  quantities,  is  found  in  various  parts  of 
this  state  (Massachusetts),  particularly  in  the  old  colony  of  Hy  mouth, 
in  the  towns  of  Middleborough,  Bridgewater,  Taunton,  Attlebo- 
rough,  Stoughton,  and  the  towns  in  that  neighbourhood,  which  have 
in  consequence  become  the  seat  of  the  iron  manuractures*.    The 

•      ' 

*  Morse,  3t5.  ed.  1794.  4to. 
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stilting^  milb,  in  thit  district,  it  is  said,  annually  slit  six  hundred  tons 
of  iron ;  and  one  company  has  lately  been  formed,  which  will  annu<» 
ally  manufacture  into  nai1«,  of  a  quality  equal  to  those  imported^ 
fife  hundred  tons  of  iron.  Tfa^  number  of  spikes  and  nails  made  in 
this  state  is  supposed  now  to  be  twice  as  large  as  that  made  in  1788, 
and  is  still  increasing,  and  will  probably  soon  preclude  all  foreign 
importations,  and,  from  the  abundance  of  the  raw  material,  may 
becoqae  an  article  of  export.** 

The  iron  works  on  the  river  Pataxeti  twelve  miles  from  Providence, 
in  Rhode  Island,  are  supplied  with  ore  fi^om  a  bed  four  miles  and  a 
half  distant,  in  a  valley  pervaded  by  a  rivulet.  A  new  channel  hav 
been  formed  for  the  water,  and  the  pits  are  cleared  by  a  steam  en- 
gine.    There  are  also  many  iron  works  in  Maryland.*- 

Coal  has  been  discovered  in  great  abundance  on  both  sides  of 
James  river,  and  is  said  to  have  been  first  observed  by  a  boy  in  par*' 
suit  of  cray  fish.  This  valuable  mineral  also  abounds  towards  the 
Mississippi  and  Ohio,  that  of  Pittsburg  being  of  a  superior  quality ; 
but  it  Is  chiefly  worked  in  Virginia,  where  the  beds  seem  very  exten« 
iivef.  In  the  territory  south  of  the  Ohio,'  what  is  called  stone  coal 
is  found  in  the  Cumberland  mountains. 

*  Morse,  344.  ed.  1794  4to. 

t  In  1804«  roal  mine  was  dlscoveraJ  on  the  river  Jnniata,  twenty-five  miles 
to  the  west  of  Hnntinj^don,  Pennnylfania,  and  of  coorse  n<>ar  the  Apalaobiao 
moimtainK,  whirh  it  now  wrought  with  conriderable  advantage.  The  bed  oT 
coal  in  horiiontal,  and  npwardx  of  ten  f^et  thick.  The  price  at  the  mine  is 
seven  or  eight  cents  per  bnshel,  an4  there  is  an  easy  water  carriage  to  Colmiibia. 
In  Vireinia  a  bed  of  coal,  aboat  |kweiity-foar  feet  thick,  has  been  found  to  rest 
on  c^ranite.    Volney,  96. 

The  quantity  oF  coal  imported  between  the  1st  of  October  i860,  and  the  SOth 
of  September  1801,  was, 

In  American  bottoms    ....    S6S,148  bushels. 
In  foreign  bottoms ^01,911 

Total        665,059 
Of  this  (he  qni^itity  bronght  from  Great  Britain  makes  a  large  proportion  of 
the  whole,  viz. 

From  Enitland 349,509  bnsbels. 

Scotland     .    : S35,55S 

Ireland   . 64,888 

The  remaining  17,109  come  from  the  same  conntrics,  bat  by  a  ctrcnitous 
loote.  At  the  rate  then  of  36  bushels  to  a  chaldron,  18,473  chaldfoas  of  British 
coal  are  annnaNy  consaoied  in  the  United  States.  ^ 
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Plumbago,  commonly  called  black  lead,  aluminous  slate,  and  as- 
bestos, are  said  to  be  found  in  Massachosetts. 

Zinc  appears  in  Connecticut  and  New  York;,  gypsum  is  not  on- 
known  in  New  York.  Limestone  is  rare  on  the  east  of  the  Blue 
ridg/e ;  but  there  is  a  vein  of  marble  which  crosses  James  river,  and 
n  long  bed  of  limestone  passes  through  North  Carolina,  in  a  south 
5restward1y  direction. 

Diamond  Hill,  in  Rhode  Island,  so  called  from  its  sparkling  ap* 
pearance,  contains  a  variety  of  singular  stones,  but  their  nature  has 
not  been  described.  Talc  is  found  in  pretty  large  plates  in  Penn- 
sylvania and  New  York  ;  and  appears  in  New  Hampshire  adhering 
to  rocks  of  whhe  or  yellow  quartz*.  The  largest  leaves  are  found 
in  a  mountain  about  twenty  miles  to  the  east  of  Dartmouth  college. 
The  same  author  also  informs  us,  that  black  lead  is  found  in  large 
quantities  in  the  township  of  Jeffrey,  in  the  southern  part  of  the 
aame  state.  Amethysts,  or  violet  coloured  crystals,  are  found  in 
Virginia ;  and  it  is  probable  that  the  emerald  mentioned  by  Mr. 
Jeff<^rson  was  only  a  green  crystal,  though  emeralds  be  also  said  to 
exist  near  Philadelphia.  The  diamonds  of  South  Carolina  are  pro- 
bably mere  crystals  of  quartz.  Georgia,  the  most  southern^  state 
before  the  acquisition  of  Louisiana,  is  of  a  rich  soil ;  but  besides  a 
bank  of  oyster-shells,  ninety  miles  from  the  sea,-  there  seems  no  mi- 
neralogic  discoveryf. 

White  pipe  clay,  with  yellow  and  red  ochre,  have  been  found  at 
Martha's  vineyard,  in  Massachusetts. 

It  is  said  that  Louisiana  contains  some  mines  of  lead  and  iron,  and 
even  some  appearances  of  silver,  towards  the  Rio  Colorado,  or  red 
river.  During  the  Mississippi  scheme,  the  rich  silver  mines  of  St. 
Barbe  were  held  out  as  an  inducement,  but  no  certain  evidence  of 
their  existence  appears.  In  the  map  of  Louisiana,  by  De  Lisle,  they 
are  placed  on  the  western  side  of  the  river  Magdalena,  whose  mouth 
is  indicated  in  the  chart  of  the  gulph  of  Mexico,  recently  published 
by  the  Spanish  govern ment^. 

-'    .       -  --    r  r  ■  _ 

*  Belkiiap,  vol.  iii.  p.  IM. 

t  Oysters  are  however  found  in  the  rif  eis  at  a  conskknible  distance  from  the 
se^^  appears  from  Mr.  Weld  and  other  anthois. 

^«ar  Frankstawn,  in  Pennsylvania,  is  fowid  the  snipfaated  strNitian  of 
Hafiy,  crystalised  in  a  fibrous  mass  of  a  celestial  bine.  In  Sooth  GaroliMi  among 
the  graaitiemomitaansi  is  fonnd  the  tfHtU  of  the  saaM  aothor,  of  a  yoUowisli 
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Metallic  Mitm  of  Great  Britain  and  Ireland. 

At  Acton  Hill,  close  by  the  river  Dove»  a  rery  Talitable  cop* 
per-mine  was  discovered  about  the  year  1740.  Some  adventureri 
obtained  from  the  Duke  of  Devonshire,  to  whom  the  estate  be- 
longed, a  lease  for  twenty -five  years,  impowerrog  them  to  search  for 
copper,  and  they  expended  thirteen  thousand  pounds  before  any 
returns  were  made;  but  at  length,  at  about  two  Irandred  yards  deep; 
vast  quantities  of  copper-ore  were  found,  which  increased  as  the  de* 
scent  was  continued,  and  very  considerable  fortunes  were  acquired 
before  the  expiration  of  the  lease ;  since  which  time  the  wfac^  un- 
dertaking has  vested  in  the  dnke,  and  the  mine  has  continued  to  be 
worked  to  great  advantage,  clearing  annually  from  eight  to  ten 
thousand  pounds.  In  its  position,  situation,  and  inclination,  ft  is 
different  from  any  mine  yet  discovered  in  Europe,  Asia,  Africa,  or 
America ;  the  wonderful  mass  of  copper-ore  with  which  it  is  im- 
pregnated not  running  in  regular  veins  or  courses,  but  sinking  per- 
pendicularly down,  widening  and  swelling  out  at  the  bottom  rn  form 
of  a  bell.  The  works  are  a  hundred  and  fifty  yards  below  the  bed 
of  the  river  Dove,  being  the  deepest  mine  in  Great  Britain.  On  the 
opposite  side  of  Acton-hill  is  a  valuable  lead  mine,  the  veins  of 
which  ore  approach  very  near  to  the  copper. 

On  the  island  of  Anglbsea,  near  Dulas  Bay,  on  the  north 'coast, 
is  Pakry's  Mountain,  which  contains  the  most  considerable  body 
of  copper-ore  perhaps  ever  known.  The  external  aspect  of  the  hiH 
is  extremely  rude,  and  rises  into  enormous  rocks  of  coarse  whKe 

green ;  and  in  the  coonty  of  Pendleton,  the  tUane  oxid^e,  or  the  third  variety  of 
the  adamantine  spar  of  l^rwan. — fFalkenaer, 

The  moontains  near  the  pleasant  visage  of  Esopns,  or  Kingston,  on  the  western 
side  of  the  Hudson  river,  are  said  to  contain  a  great  variety  of  ores  and  Ibssils, 
•Bumg^  wfaicfa^  are  native  idnm  and  galeaa.  At  MarMeTowii>  i»thoaaighboiMr- 
hood,  are  quarries  of  fine  bhick  marble,  inters|itetsed.wilh.  dKllf.  Tbtt  niU« 
sloaaaibnod  near  BMpnsafenaed  hi  aMny  parts  of  tfieUoHedStateSr    . 

Fallen'  earth  is  foond  at  the  Wariiingtoo  mines,  in  N^wfield,  Mafsachj^tls, 
wlwoeitisooBfejedtoammyyartsrof  the ^mtedSlaaas^  Vegetate impiWfoni 
aiefiHDSdhi Umesroae,  inaMftbidf  a  mile  wM  of  Boopas,  New Haqipdhtre. 
The  s^ta  are  from  tea  ta  twelve  inehea  thkk,*  of  a  bluish  gnty« 
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quartz.    The  ore  is  lodged  in  a  basoD^  or  hollow^  and  baa  on  one 
side  a  small  lake^  over  whose  waters,  as  those  of  Avernus*,  fatal 
to  the  feathered  tribe,  no  bird  is  l^nown  to  pass*    The  whole  aspect 
of  this  track  has,  by  the  mineral  operations,  assumed  a  most  savage 
appearance.    Suffocating  fumes  of  the  burning  heaps  of  copper  arise 
.in  all  parts,  and  extend  their  baneful  influence  for  miles  around« 
According  to  Pennant,  the  ore  has  been  worked  in  a  very  remote 
period,  and  vestiges  of  the  ancient  operations  appear  in  several 
parts,  carried  on  by  trenching,  and  heating  the  rocks  intensely,  tben 
suddenly  pourings  on  water  so  as  to  cause  them  to  crack  or  scale. 
In  the  year  1768,  after  a  long  course  of  fruitless  search,  which  was 
on  the  point  of  being  abandoned,  a  large  body  of  copper-ore  was 
fouDd>  which  has  ever  since  heed  worked  to  great  advantage,  and 
still  promiseaa  vast  supply.    The  water  lodged  in  the  bottom  of  the 
bed  of  ore,  being  strongly  impregnated  with  the  metal,  is  drawn  up, 
and  distributed  into  pits.    A  quantity  of  iron  is  immersed  in  this 
water,  and  the  particles  of  copper  are  immediately  precipitated^ 
whilst  the  iron  itself  is  gradually  dissolved  into  a  yellow  ochre; 
great  part  of  it  floats  off  by  the  water,  and  sinks  to  the  bottom* 
The  pieces  of  iron-ore  are  frequently  taken  out,  and  the  coppw 
acraptd  off;  and  this  is  repeated  until  the  whole  of  the  iron  is  con- 
suoied.    The  copper  thus  procured  differs  little  firom  native  copper, 
and  is  prized  accordingly,  being  sold  at  from  35L  to  45/.  a  ton.  This 
kind  of  process  has  long  been  practised  in  the  Wicklow  mines  oC 
Ireland,  and  above  a  century  in  those  of  Herrengrund,  in  Hungary, 
where  it  is  called  Zimau  copper.    The  waters  of  the  Hungarian 
mines  are  much  more  strongly  impregnated  with  copper  than  those 
of  Parry's  mountain.    Eight  tons  of  gunpowder  are  annually  used 
for  blasting  the  rock.    Nature  has  been  profuse  in  bestowing  her 
' mineral  favours  od  this  spot;  for  above  Uie  copper*ore,  and  not 
more  than  two-thirds  of  a  yard  beneath  the  common  soil,  is  a  bed 
of  yellowish  greasy  clay,  from  one  to  four  yards  thick,  containing 
lead  ore,  from  a  ton  of  which  metal  upward  of  fifty  ounces  of  silver 
are  generally  obtained.    These  works  have  added  greatly  to  the 
t>opidation  of  the  country,  for  about  fifteen  hundred  persons  are 
employed,  who,  with  their  fiunilies,  are  supposed  to  make  8000 
^that  procure  their  subsistence  from  these  mines;  the  chief 
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proprietor  of  which  was  the  late  Sir  Nicholas  Bailey,  at  whose  death 
they  desceDcied  to  his  nephew  the  £arl  of  Uxbridge. 
No  county  in  England  is  so  advantageously  situated  for  carrying 
-  on  Bsheries  as  that  of  Cornwall,  and  the  inhabitants  avail  themselves 
fully  of  their  local  advantages.  It  however  derives  its  chief  import- 
ance from  the  different  metals  which  the  bowels  of  the  earth  con- 
tain ;  these,  for  the  most  part,  consist  of  two' sorts,  one  of  tin,  the 
other  of  copper  ;  those  of  tin  are  very  numerous,  and  are  in  general 
very  large,  and  rich  in  ore,  and  have  rendered  Cornwall  famous  Id 
all  ages.  There  have  also  been  sometimes  found  a  small  quantity 
of  gold  and  silver,  but  not  worthy  of  notice.  With  the  metalline 
ores  are  intermixed  large  quantities  of  mundic  and  arsenic.  Many 
sorts  of  stones  are  also  found  here,  particularly  the  mooT'Stcfne, 
which  is  used  both  in  buildings  and  for  mill-stones.  Its  natural 
composition  is  very  beautiful,  consisting,  for  the  greatest  part,  of  a 
whitish  granulated  marble,  variegated  with  a  sort  of  black  and 
yellow  matter  resembling  tinsel  and  tin^glass,  shining  and  glittering 
very  agreeably  in  the  sunbeams.  This  stone,  therefore,  while  new, 
gives  a  glaring  aspect  to  buildings ;  but  though  prodigiously  hard  at 
first,  it  soon  loses  its  colour  and  consistence.  When  polished,  it 
appears  much  more  splendid  and  beautiful  than  any  of  the  marble 
kinds,  and  makes  the  richest  furniture,  as  tables,  chimney-pieces, 
&C. ;  but  being  exceedingly  hard,  the  polishing  is  yery  expensive. 

The  Tin-Works  are  of  different  sorts,  on  account  of  the  different 
forms  in  which  the  tin  appears,  for  in  many  places  its  ore  so  nearly 
resembles  common  stones,  that  it  can  only  be  distinguished  from 
them  by  its  superior  weight.  Another  form  in  which  tin  appears  is 
that  of  tin  and  earth  compounded  and  concreted  into  a  substance 
almost  as  hard  as  stone,  of  a  bluish  or  greyish  colour,  while  often 
the  mundic  gives  it  a  yellowish  cast.  This  ore  is  always  found  in  a 
continued  stratum,  which  the  tinners  call  load;  and  tbi»^  for  the 
most  part,  is  found  running  through  the  solid  substance  of  the 
hardest  rocks,  beginning  in  small  veins  near  the  surface,  perhaps  not 
above  half  an  inch  or  an  inch  wide,  and  increasing  as  they  proceed 
into  large  dimensions,  bratiching  out  into  several  ramifications,  and 
bending  downward  in  a  direction  that  is  in  general  nearly  eost  and 
weist.  These  loads  are  sometimes  white,  very  wide,  and  so^ick 
that  large  lumps  of  the  ore  are  frequently  drawn  up  of  more  than 
twenty  pounds  weight.    The  k)ftds  ;of  tin>ore  are  not  always  conti- 
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ffioiMi,  but  sometimet  break  off  so  entirely^  tbat  they  seem  to  tenni- 
nate  ^  but  the  sagacious  miner  knows  by  experience^  that  by  digging 
a  small  distance  on  one  side  he  shall  meet  vrith  a  separated  part  of 
the  load  appearing  to  tally  with  the  other  end^  as  nicely  as  if  it  had 
been  broken  off  by  some  sudden  shock  of  the  rock. 

The  miners  of  this  county  follow  the  load  in  all  its  rich  and  mean- 
dering curves  through  the  bowels  of  the  rocky  earth.  Sometimes 
the  waters  are  drained  from  these  mines  by  subterraneous  passages, 
formed  from  the  body  of  the  mountain  to  the  level  country ;  these 
are  called  adits,  and  occasionally  prove  the  labour  of  many  years  ; 
but  when  effected,  save  the  constant  expense  of  large  water-worki 
and  fire-engines.  From  the  surface  of  the  earth  they  sink  a  passage 
to  the  mine,  which  they  call  a  shaft,  And  over  it  place  a  large  winch ; 
but  in  greater  works,  a  wheel  and  axle,  by  which  means  they  draw 
up  large,  quantities  of  ore  at  a  time,  in  vessels  called  kibbuls.  This 
ore  is  thrown  into  heaps,^  which  great  numbers  of  poor  people  are 
employed  in  breaking  to  pieces  and  fitting  the  ore  for  the  stamping* 
mills.  ^  ^ 

A  third  form  in  which  tid  appnears  is  that  of  crystals ;  for  tin  will, 
ynder  proper  circumstances,  readily  crystalize :  and  hence,  in  many 
parts  of  the  mineral  rocks,  are  found  the  most  perfectly  transparent 
and  beautiful  crystals  of  pure  tin. 

The  CoppBR  Mines  of  this  county  are  very  numerous,  and  some 
ef  them  lai^e,  and  rich  in  ore.  It  is  remarkable,  that  in  various 
parts  of  Cornwall  the  earth  has  produced  such  an  exuberance  of 
this  metal,  as  to  afford  it  in  targe  massy  lumps  of  malleable  copper, 
several  pieces  of  which  they  shew  in  very  curious  vegetable  forms. 
The  mundic,  found  in  the  loads  of  tin,  was  for  many  ages  considered 
as  of  no  other  use  but  to  nourish  tin  while  in  the  mine.  In  the 
feign  of  Queen  Elis^abeth,  a  laudable  curiosity  prompted  some  pri- 
yate  persons  to  examine  into  its  nature,  but  the  design  miscarried, 
and  the  mundic  was  thrown  as  useless  into  the  old  pits  with  other 
rubbish ;  but  about  a  hundred  years  ago.  Sir  Gilbert  Claris  began  to 
work  upon  the  mundic,  and  others  following  his  example,  have  by 
degrees  effected  their  purpose,  and  the  copper  extracted  firom  this 
one,  once  esteemed  useless,  now  brings  in  above  one  hundred  and  fifty 
thousand  poimds  a  year,  and  equals  in  goodness  the  best  Swedish 
copper,  yielding  a  propdrtionable  quantity  of  U^ii  cakminarii  for 
making  brass. 
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III  mapy  of  the  cavernous  parti  of  the  i^ke  are  foiMi4 
traosparent  crystals  called  Cornish  diamonds,  they  bein^  extremely 
brilliant  when  well  pQlisfaed.     Their  fbnn  is^  that  of  a  six-sided 
.  prism  pointed  ow  the  top>  and  ibey  are  sometimes  four  or  five  tnchea 
in  length.     . 

All  the  parts  of  Cornwall  <m  the  nortfareast  side  of  St.  Austle's^ 
St.  Michael's^  and  St  Agnes^  have  little  or  no  mineral  ores,  but 
mostly  abound  with  rock*  of  blue  slate,  especially  toward  the  south,  ^ 
where  are  many  l^iige  quarries  of  thai  useful  fossil.  In  Mount'ii 
Bay,  near  Pepzance,  the,  shore  i%  as  it  were,  paved  with  rodgp 
stone^  of  90  fine  a  graio^,  that  it  equala  any  bone  in  giving  an  edge 
to  a  ra;|Qr. 

In  Shropshire  we  trp/ce  mines  of  lead,  copper,  iron>  limestone,  ft'ee^ 
stone,  pipe-clay,  and  ioexhauatible  coaVpits*  Oven  most  of  the  coal- 
pits lies  a  stratum  of  a;biacki^  bafd,  porous  substance,  containing 
great  quantities  of  bitumen,  which  being  ground.to  powder  in  hoirto- 
mills,  and  boiled  in  coppers  of  water,  throws  forth  a  bituminous^ 
matter  on  the  surface,  which,  by  evaporation,  is  brought  to  the  con'* 
siatence  of  pitch*;  or,  by  the  help  of  an  oil  distilled  from  the  same 
suWance,  and  mixed  with  it,  may  be  thinned  to  a  sort  of  tarv.both 
theie  substtmcea  serve  admirably  for  oaulking  ship^  and  as  wdl  if 
not  better  than  common  pitch  and  tar,  being  less  liable  to  crack. 

In  the  same  county,  between  two  towering  and^nariegated  hills,  co- 
vered with  wood,  on  the  bapks  of  the  Severni  h  situated  Colibrook' 
Daui,  where  the  largest  ioon  works  in  England  an  now  carrying  on. 
The  advantages^  indeed,  which  this  spot  furaishes,  are  peculiarly 
great ;  for  the  ore  is  obtained  from  the  a^iacent  hills,  thecoalafitmi' 
the  vale,  and  abundance  of  limestone  from  tb^  quarries  in  the  neigh* 
bourbood.  The  romantic  scenery  which  nature  here  exhibits,  and 
the  works  which  are  carrying  on,  seems  to  realise  the  ancient  fable 
of  the  Cyclops.  "  The  noise  of  the  forgea,  mills,  &c.''  obaenrei  Mn 
Young,  "  with  all  their  vast  machinery,  the  flamea  bursting  from  the 
fjLirnaceSt  with  the  burning  of  ooal,  and  the  smoke  of  the  iime*-^ 
kilns,  are  altogether  horridly  sublime."  To  complete  the  peculiaari« 
ties  of  this  spot,  a  bridge,  entirely  constructed  of  iron^  it  here  thtHiwn 
over  the  Severp.  In  one  place  it  has  parted^  and,  a  chasm  is  formed ;' 
but  such  is  its  firm  basis,  that  the  fiasune  baa  neither  iiyured  ha* 
strength  nor  utility. 
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In  considering  the  mineralogy  of  Scotland,  it  may  be  premised^ 
that  a  country  so  mountainoas  mustbe  nataraliy  expected  to  abound 
with  metaU,  and  some  fortunate  accident  may,  perhaps,  discover  in 
tome  of  the  skirts  of  the  granitic  chain,  silver  mines  equal  to  those 
of  Norway ;  for  such  discoveries  arise  not  from  a  sedulous  or  skilful 
inquiry,  but  (rom  the  trifling  accidents  of  a  shower  6f  rain,  of  a 
shepherd  running  after  a  goat,  or  the  like.  Mr.  Kirwan  has  given 
an  excellent  account  of  the  various  substances  in  which  metals  are 
generally  found*.  In  granitic  mountains,  tin,  lead,  iron,  zinc,  bis- 
muth,  cobalt ;  and  in  gneiss,  or  schistose  granite,  silver,  copper,  lead; 
tin,  and  zinc.  In  micaceous  schistus  are  found  copper,  tin,  lead,  an- 
timony;  in  hornblende  slate,  copper  ore;  under  argillate,  or  com- 
mon slate,  silver,  copper,  lead,  zinc.  In  steatite,  sulphureous  pyrites, 
and  magnet.  In  primitive  limestone,  appear  copper,  lead,  zinc ; 
and  even  in  strata  of  coal,  have  been  found  native  -silver,  galena, 
and  manganese.  The  small  quantity  of  gold  found  in  Scotland, 
has  been  procured  from  the  Lead-hills,  which  are  mostly  com- 
posed of  coarse  slate.  This  precious  metal  first  appeared  in  the 
sands  of  Elvan,  a  rivulet  which  j6ins  the  Clyde,  near  its  source ; 
and  a  place  still  exists,  called  Gold-scour,  where  the  Germans  used 
to  wash  the  sand.  None  worth  mentioning  has  been  found  recently. 
The  silver  generally  accompanies-  lead ;  and  in  the  rich  mines  of 
Saxony,  the  baser  metals  were  found  near  the  surface,  but  the  richer 
at  a  great  depth.  The  silver  found  in  Scotland,  has  hitherto  been 
of  little  account ;  the  chief  mine  was  that  at  Alva,  which  has  since 
only  afforded  cobalt  Nor  can  Scotland  boast  of  copper,  though  a 
small  quantity  was  found  in  the  Ochills,  near  Alva,  with  silver  and 
cobalt ;  and  it  is  said  that  the  islands  of  Shetland  offer  some  indi- 
cations of  that  metal.  Copper  has  also  been  found  ^t  Cdvend  in 
Galloway,  at  Curry  in  Lothian,  at  Oldwick  in  Caithness,  and  Kiffem 
in  Rosshire. 

-  The  chief  minerals  of  Scotland  are  lead,  iron,  and  coal.  The 
lead  mines  in  the  south  of  Lanerkshire,  where  the  gold  was  also 
found,  have  been  long  known.  Those  of  Waniock-head  are  in  the 
immediate  neighbourhood,  but  in  the  county  of  Dumfries.  These 
two  mines  yield  yearly  above  two  thousand  tons.  T'he  Susan<* 
nab  vein.  Lead-hills,  has  been  worked  for  sixty  years,  and  produced 

•  Oeol.  £tf .  4t8. 
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yast  wealth*.  Some  slight  veins  of  lelul  htve  also  been  found  in  the 
western  Highlands*  particularly  Arran.  Iron  is  found  in  various 
parts  of  Scotland ;  th^  carron  ore  is  the  most  known^  which  Mr. 
Kirwan  describes  as  being  an  argillaceous  iron-stone^  of  a  bluish 
grey,  internally  of  a  dark  ochre  yellowf.  It  is  found  in  slaty  masses, 
and  in  nodules,  in  an  adjacent  coal  mine,  of  which  it  sometime^ 
forms  the  roof.  At  the  Carron-works,  this  ore  is  often  smelted  with 
the  red  greasy  iron  ore  from  Ulverston,  in  Lancashire,  which  imparts 
easier  infusion,  and  superior  value.  Calamine,  or  zinc,  is  also  found 
at  Wanlock-head  s  and  it  is  said,  that  plumbago  and  antimony  may 
be  traced  in  Scodaud:^^ 

But  the  chief  mineral  is  coal,  which  has  been  worked  for  a  suc;- 
cession  of  ages.  Pope  Pius  11.  in  his  Description  of  Europe,  written 
about  1450,  mentions  that  he  beheld  with  wonder,  black  stones 
given  as  alms  to  the  poor  of  Scotland.  But  this  mineral  may  be 
traced  to  the  twelfth  century.  The  earliest  account  given  of  the 
Scottish  coal  mines  is  contained  in  a  book,  published  by  one  George 
Sinclair,  who  calls  himself  Professor  of  Philosophy  at  Glasgow,  but 
bis  name  does  not  appear  in  the  university  list§:.  He  explains,  with 
some  exactness,  the  manner  of  working  coal ;  and  mentions  the  sub- 
tertaneous  walk  of  whin  which  intersect  the  strata,  particularly  a  re- 
markable one,  visible  from  the  river  Tyne,  where  it  forms  a  cataract, 
and  passing  by  Prestonpans,  to  the  shore  of  Fife.  The  observa- 
tions of  Mr.  Williams  on  this  subject,  are  given  with  much  prac- 
tical ^11.  The  Lotbians,  and  Fifeshire,  particularly  abound  with 
this  useful  mineral,  which  also  extends  into  Ayrshire ;  and  near  Ir* 
win  is  found  a  curious  variety^  called  ribbon  coal.    A  singular  coal. 


*  See  Jan  Voy.  Met.  ^o  regards'  tl^se  as  the  richest  mines  of  Eorope. 
That  of  Arkiiigdale,  m  Yorkshire,  is  now  the  first  in  England. 

t  Min.  vgU  ii.  174. 

t  Plambago  is  foond  in  considerable  ^naatities  near  Cnttinock,  in  Ayrshire. 
It  is  said  to  be  a  eontinnation  of  a  bed  of  coal,  which,  being  intercepted  by  a 
vein  of  gmnstein,  changes  to  plttmbago^  which  becomes  the  porer  af  it  ap- 
proaches n^rer  to  the  gmnstein.  This  bMt  substance  and  trap,  or  basalt,  are 
in  Scotland  called  wkm^  a  word  which  is  not  ttnch  known  to  the  mineralogists 
of  Enrope,  bat  is  obtaining  an  introdoction  inio  thtw  nomendatare.  Manga- 
nese is  found  in  Abeideenshiia.  it  is  also  said  that  cormMhui  has  also  been 
discovered  in  the  same  eoonty. 

i  Nat  PhIL  nnproved  by  new  eqp,  Edhfb.  1683.    Quarto,  p.  SM— dot. 
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in  veirii  of  mineral,  has  been  found  at  Castle  I^od,  in  the  cast  of 
Rosahire*. 

In  passing  to  the  less  important  minerals  of  Scotland,  we  find 
at  Strontian,  in  the  district  of  Sunart>  and  parish  of  Ardnamurchan» 
Argyleshire,  the  new  earth  that,  under  the  name  of  Strontian,  has 
of  late  years  bfeen  introduced  into  the  systems  of  mineralogy  and 
chemistry.  Ben  Ne?is  affords  beautiful  granite.  Pine  statuary 
marble  is  found  in  Assynt,  and  at  Blair  Cowrie,  In  Perthshire.  A 
black  marble,  fretted  with  white  like  lace-work,  occurs  near  Fort 
William ;  dark  brown  with  white  at  Cambuslang,  Clydesdale.  Jasper 
is  found  in  various  parts ;  Arthur's  seat  offers  a  curious  yariety ;  and 
on  the  western  shore  of  Icdmkill,  are  many  curious  pebbles,  of 
Tarioiis  descriptionsf.  Fuller's  earth  Is  found  near  Campbeltown, 
in  Can  tire ;  and  it  is  supposed,  that  there  must  be  a  yast  mass  of 
talc,  equal  to  that  of  Musi:oyy,  in  the  mountains  which  give  rise  to 
the  river  Findom,  as  large  pebbles  of  it  are  sometimes  found  in  that 
stream.  Pearls  have  been  occasionally  found ;  but  that  any  of  the 
gems  are  found  in  Scotland,  seems  dubious.  Cluart2  and  fluort  assume 
irarious  hues ;  and  what  are  called  false  sapphires,  rubies,  emeralds, 
&c.  fall  under  one  or  other  of  these  descriptions,  while  the  real  gems 
belong  to  the  argillaceous  class,  and  when  examined  with  a  micro- 
scope, are  found  to  consist  of  minute  layers,  a  form  common  to  the 
argillaceous  description  |. 

*  It  is  mppoMd  that  the  UfgesC  oatoucbed  field  of  coal  id  .Carbpe  esntt  ia 
Scotland,  in  that  riognlar  barren  track  of  coootry  in  Carloke  and  Cambonetban 
parishes,  Lanerksbire,  continning  with  uterfab  to  Donglas  parish,  to  Glenbnck 
and  Mairkirk,  in  Ayrshire,  and  thence  to  the  town  of  Ayr.  The  Cleugh,  or 
Tlfilsoo-town,  in  Laiierkshire,  is  the  S.  £.  of  this  coal  field,  which  Is  excloded  by 
the  Shot-bills,  hot  extends  on  the  west  along  the  bason  of  Clyde.  This  supply 
of  coal  would  be  of  great  Imiportanee,  if  it  be  true,  as  it  Is  confectared  by  many 
persons,  that  all  that  ezisu  between  the  Forth  and  the  Esk  will  be  eabaoited  in 
forty  years. 

See  also  two  spirited  and  satisfa|^tory  pamphlets,  by  Stewart  of  Allantony 
£dia.  1800,  8vo;  whence  it  appears  thajt  this  great  coal  tract  extends  like  an 
iioaceles  triangle,  the  vertex  being  near  Glasgow,  and  the  base  towards  Car- 
Inke,  the  length  being  abont  twenty-two  miles. 
-  f  OamettiB  Toar. 

X  The  mamelated  ore  of  aac  is  aomag  the  prodncto  of  the  Lead-hills. 
Hartfeir  is  of  priadlive  argUlaceens  sehistas;  its  aiineral  water  is  vitriolated, 
that  of  Moffiit  iolphnrated.    On  the  hill  near  Langholm  are  foj§ikd  masses  of 
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The  mineralpgy  of  Ireland  has  been  recently  eiuio}>ted  by  tbe 
discovery  of  coDsi4crable  masses  of  native  gold,  in  the  county  of 
Wicktow,  to  the  south  of  Dublin.  These  were  found  in  a  brodc, 
running  west  to  east,  to  the  river  of  Avonmore,  where  it  is  joined 
by  the  river  Aghrim ;  and  on  tbe  declivity  of  a  mountain  called 
Croaghan  Kinshella,  about  seven  English  miles  west  of  Arklow,  and 

ehaleedony.  Near  Broxmoath  is  black  marble,  with  lavge  madrepotet*  Slaitcs 
are  worked  near  the'Caims  loo,  Loch  Ryao.  At  Frisky,  twelve  miles  Velow 
Glasgow,  there  is  ao  old  wall  composed  of  trap  from  the  oeighbonriog  hills,  qpn- 
taioing  masses  of  beautilbl  prehnite.    Th»  rock  of  Daobartoo  castle  b  trap. 

Near  KiUicraokie  is  bombleode  schistns.  At  Balmerino  are  fonnd  eyed  agates 
oo  tbe  shore  io  coosiderable  qnaotities ;  the  oeighbdnriog  rocks  seem  to  contaui 
those  atones,  as  do  those  of  Scot's  craig,  opposite  to  Unodee.  BeaotKiil  agates 
are  also  foood  io  the  river  May,  bat  the  lapidaries  of  Ediobor^  are  chiefly  sup- 
plied from  the  sooih  bauk  of  the  river  Esk,  opposite  Montrose.  Near  Aberdeen 
^the  gruiite  is  grey, bat  at  Peterhead  red.  At  Strontiao  were  fomid  zeolite  and 
staiiroiite,  bat  the  last  not  hi  crosses.  Loch  Awe  abooods  in  lapis  ollaris,  of 
which  Rilchuro  castle  is  bailt,  and  several  oroamental  tombs  of  this  stone  oeoor 
in  the  chnrch*yard  of  Gieoorchy,  and  in  an  isle  in  the  take.  The  western  safli- 
mit  of  Croachao  is  red  graoite,  and  the  upper  part  of  ^  moqntaia  is  composed 
of  large  blocks  of  tbe  same  stone  heaped  together ;  a  not  onosual  circnmstance,! 
granite  being  often  in  large  rhomboidal  divisions,  and  dividing  easily  by  those 
natural  seams.  The  only  place  in  Scotland  where  flint  seems  to  be  found.  Is  on 
the  western  side  of  the  Isle  of  Mull.  Ulva  presents  columnar  basalt.  In  Icolm- 
kill  there  is  astratam  of  white  marble,  of  a  schistose  teztnre,  cootaioing  steatite, 
which  traverses  the  island  from  N.  W,  to  8.  E. ;  tbe  crosses  are  of  gneiss,  the 
caasy  4if  granite.  Oypsom  is  rare  ia  SooUand,  but  a  MnaH  vein  of  the  red  kind 
is  ebaervable  in  Cainpsey  hills,  oear  Donbartoo. 

.  Stirling  castie  standi  on  granstein,  vriiich  has  somethiiig  of  a  columnar  form, 
aud.decoaiposes  in  spheroidal  strata.  At  Airthy  b  a  copper  mine  worked  at  pre- 
sent. One  of  silver  eiusted  at  Binny>craig,  on  the  southern  shore  of  the  Forth. 
Pentland  hills  seem  to  be  trap ;  that  nearest  Edinburgh,  on  the  Linton  road  is 
agaterock.  Braid-hill  and  Blackford^hill  are  likewise  trap,  m  the  latter  veins  of 
jai|Migate  and  jasper.  Craig  Lookhart  and  Coietorpbin  Inlls  are  grwuetein.  The 
Castle-hill  of  Edinburgh,  black  basalt  with  prehnite.  Salisbury  Craigs,  tnp,  fran- 
stein  of  red  felspar  and  black  hornblende,  jasper  with  spots  of  iron,  &c.  Cartton- 
hill  partly  porphyry,  light  red  spots  upon  a  purplish^rouad ;  crystals  are  found 
of  twenty-fonr  sides,  resembling  leueite,  but  of  a  reddish  colour.  Incheolm  pie- 
sents  thin  veins  of  fibroos  ^reen  serpentine  in  a  decomposed  trap.  Bass  is  of 
reddish  trap ;  at  the  harbour  of  Dunbar js  a  causy  formed  by  the  extremities  of 
beiLagonal  columns  of  a  re4  stone  (teap  or  jasper  ?)  traverMd  by  veins  «f  a  fine 
white  homstein.  (See  Pococke,  Ph.  Tr.  lii.)  roni  is  imly  wreugjht  in  fit ntiand 
in  the  two  basons  of  the  Forth  and  tbe  Ciyde,  including  that  of  the  Ayr» 
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•ijfoytiK wdt rft)te  Boted copper mwict^of CroKfainc*.  Itissanlihat 
a  jewelltTy  who  lately  died  in  DuUio,  often  declared  tkat  gold  from 
ffaat  tpot  had  patsed  ihfoi^  his  hands  to  the  ralue  of  SOfiOOL ;  tlie 
•eciei  being  retained  for  many  years^  and  some  pieces  weighing  to 
the  amount  of  serenty  or  eighty  gninaaa.  It  is  now  worked  for  go- 
wcoment,  and  it  i«  said  that  a  very  massive  vein  has  been  recently 
discovered,  which  it  is  hoped  wiU  greatly  benefit  the  country;  for 
muMs  have  in  all  ages,  ancient  and  modem,  enriched  and  improved 
Ae  oootttries  where  they  were  foand,  and  the  exception,  if  sach,  oi 
Spanish  Afloerica,  is  to  be  assigned  to  causes  of  a  dtfierent  nature. 

Gold  is  also  reported  to  have  been  anciently  faofnd  in  the  province 
of  Ulster,  in  the  sand  of  a  rivulet  called  Mida,  which  tails  into  the 
north-west  comer  of  the  lake  called  Neag^f.  As « minute  particles 
of  geld  ave  sprinUed  throogh  most  regions  of  the  world,  so  in  some 
instances  a  few  nwy  find  opportunities  <to  combine,  by  the  law  of 
aggregate  attraction,  and  thus  excite  notice  without  any  chemicsl 
procedure.  But  to  infer  from  such  a  discovery  that  considerable 
quantities  of  this  precio«s  metal  must  be  found  in  the  mountains^ 
whence  the  streams  have  chanced  to  convey  golden  suid,  or  even 
aaaall  fragments^  might  only  lead  to  rash  and  speculative  adven- 
ture ;  for  effcn  in  the  favourite  regions  of  natbe  gcdd,  it  has  some- 
times been  found  that  a  river  or  rividet  had  actually  carried  down 
what  little  gold  originally  existed  in  the  mountain.  Another  con- 
aideration  remains,  well  known  id  P^ru  and  Hungary,  namely,  whe*- 
ther  more  gokl  may  nat  be  eaEpendedthan  procured,  in  working  a 
mine,  if  virtuaHy  discovefed. 

The  silver  found  in  the  Irish  mines  deserves  more  attention. 
Boate  mentions  a  mine  of  this  metal,  intermingled  with  lead,  which 
was  wrought  in  the  county  of  Antrim,  and  yielded  a  pound  of  pure 
•iWer  from  thirty  pounds  of  lead.  Another,  less  productive  of  silver, 
was  found  st  Ballysadare^near  the  haihour  of  Sligo  in  Connaogfat ; 
and  n  tbivd  in  the  county  ef  Tipperary,  thirty  miles  from  Limeridi. 
The  oees  of  this  last  were  of  two  kinds,  most  generally  of  a  reddiA 
colour,  bard  and  glistering;  the  other,  which  was  the  richest  in 
tXkftr,  vcmaMed  a  blue  marl.  The  woriis  were  destroyed  in  the 
Irish  insurreotions  under  Charies  L  The  mine,  however,  is  now 
waronght  on  aocount  of  the  lend  it  contains.     » 


«  Pta.  Tsaas.  1^97.  t  Boats,  pw  #9. 
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Cop^r  ore  is  -found  in  Tarious  parts  of  Ireland,  and  many  of  the 
mines  contain  evident  marks  of  tiwir  having  been  wrought  at  a  former 
period.  That  at  Crouebane  and  Ballymortagfa,  in  the  county  of 
Wicklowy  is  of  pyrites  in  argiUate  strata.  It  contains  from  seven  to 
ten  per  cent  of  copper ;  and  when  broken  is  sent  to  Swansea  or 
Neath  to  be  smelted.  The  separation  of  copper  from  its  sulphate 
by  means  of  iron  is  practiaed  here  to  a  great  extent*.  The  Bally- 
murtagh  mine  was  opened  in  1755,  by  Mr.  Whaley,  who  acquired  a 
large  property  from  it  In  Ross  Island,  in  the  lake  of  Killamey,  a 
copper  mine  is  now  Woridng,  where  rich  grey  copper  ore  is  procured 
in  a  matrix  of  quartz,  having  about  thirty  per  cent  of  the  metaL  At 
the  same  place  are  found  native  copper,  ruby  copper  ore,  mala- 
chite, and  copper  pyrites  in  great  variety.  The  chief  difficulty  in 
procuring  the  ore  arises  from  the  water  <^  the  lake,  which  requires 
much  labour  to  keep  it  out  There  is  also  a  copper  mine  on 
the  opposite  peninsula  of  Mucruss,  which  is  not  wrought  at  pre- 
sent Near  Newport,  in  the  cc^nty  of  Tipperary,  there  is  a  rich 
mine  of  yeltow  pyrites,  lately  opened,  wbidi  promises  to  be  very 
profitable  to  those  copoemed  in  it 

One  of  the  chief  mineral  produc^ns  of  Irdaod  it  icon,  the  mines 
of  which  were  little  known  till  the  t  ime  of  Elizabeth.  Boate  divides 
the  iron  mines  of  Irdand  into  three  descriptions:  1,  What  he  styles 
the  bog  mine,  or  what  is  now  termed  lowland  ore,  found  in  moors 
and  bogs :  the  ore  i^sembling  a  yellow  clay,  but  mouldering  into 
a  bladush  sand.  3.  The  rock  mine,  a  bad  sort,  the  ore  intimately 
combined  with  stone.  S.  That  found  in  various  mountains,  the  ore 
spheric,  and  of  a  whitish  grey  colour :  balls  of  the  best  ore  con- 
tained kernds  full  of  small  boles,  whence  the  name  honey-comb  ore. 
Boate  praises  this  iron  as  frequently  rivalling  that  of  Spain ;  and  his 
work  may  be  consulted  for  the  manner  of  conducting  the  foundries. 

Lead  is  found  in  great  abundance  at  Donally,  near  silver  mines^ 
in  the  county  of  Tipperary,  before  mentioned ;  at  Boss  Island ; 
near  Cloghnakilty  in  the  county  of  Cork ;  and  in  the  county  of 
Wexford.  That  at  Ross  Island  is  steel-grained  galena,  and  haa 
often  veins  of  copper  pyrites  running  through  it.  At  Donahy,  be- 
sides galena,  thei^  is  very  rich  white  lead^ire.  Grey  cobalt-ore  is 
found  at  Mucruss  in  Kerry ;  and  when  the  late  Mr.  lUuHpe  was  in 
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Ivdand  be  found  it  used  for  repairing  a  road  io  the  neigbbourfaood* 
There  it  ako  manganese  and  blende,  both  brown  and  bhick,  in  great 
abundance,  in  various  parts  of  the  country. 

The  beds  of  coal  to  be  aeen  in  rarious  regions  of  Ireland  have  not 
je^  been  explored  to  their  proper  extent  That  at  Killcenny,  found 
at  CuMlccomer,  is  deservedly  celebrated  among  mineralogists,  as  the 
purest  which  has  yet  been  traced  in  any  quarter  of  the  globe.  Even 
as  early  as  the  time  of  Boate,  coal  was  accidentally  discovered  in  an 
iron  min^  in  the  county  of  Carlow. 

One  of  the  most  beautiful  marbles  of  Ireland  is  found  near  Kil- 
kenny ;  and  others  have  been  discoirered  in  various  parts  of  the 
island.  Boate  brands  the  freestone  of  Ireland  as  being  liable  to  im- 
bibe the  moisture  of  the  atmosphere ;  to  prevent  which  effect  it  was 
necessary  to  incrust  the  walls  with  brick,  or  to  line  them  with  wain- 
scot.    Slate  of  various  kinds  is  also  abundant. 

In  the  basaltic  region  of  the  county  ci  Antrim,  is  a  white  lime- 
stone, which  resembles  chalk  in  many  respects,  especially  in  contain- 
ing n^ules  of  flint;  but  is  much  harder  than  chalk,  from  having  a 
greater  quantity  of  water  of  crystalization*.  In  the  county  of  Clare 
has  been  found  floor  resembling  that  of  Derbyshire.  Near  Belfast  is 
a  kurge  stratum  of  fine  gjrpsum ;  and  fuller's  earth  has  been  found 
in  soreral  pounties  of  Ireland. 

[Pammt.  Frazer.  PML  TVont.  Pmkerton.} 

0BOTION  yi. 
Qndclmlver  Miue$  at  Idria,  mth  the  Story  of  Count  Alhertt$ 


We  have  purposely  separated  these  extraordinary  excavations 
from  our  general  survey  of  mines  of  the  European  continent,  that 
we  might  have  an  opportunity  of  introducing,  in  a  more  detached 
form,  a  very  singular  and  interesting  anecdote. 

The  Ban  of  Idria  is  a  district  immediately  subject  to  the  Chamber 
of  Inner  Austria ;  and  lies  towards  the  west  of  Krain  or  Cami<^a. 
The  quicksilver  mines  of  Idria  are  celebrated  in  natural  history, 
poetry,  and  romance.  The  town  i^s  small,  seated  in  a  deep  valley; 
amidst  high  mountains,  on  the  river  of  the  same  name,  and  at  the 
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bottom  of  a  deaceDt  so  8tecp>  that  it  ie  fery  difieuk,  aad  toinetimet 
d«9gerou^  to  ride  to  it.  The  town  consists  of  about  two  hundred 
and  seventy  scattered  houaes»  and  a  citadd;  but  the  number  of  the 
inhabitants  is  calculated  at  about  two  thousand. 

This  town  is  famous  for  its  quickailfier  nines^  which  were  first 
discovered  in  the  year  1497.  Before  that  time/  says  Keysler,  tbta 
part  of  the  country  was  otdy  tahabited  by  a  few  coQ)>ers»  and  other 
artificers  in  wood,  with  which  the, country  abounds.  But  one  even- 
ing a  cooper  having  placed  a  new  tub  under  a  dropping  sprii^»  to 
try  if  it  would  hold  water,  when  he  came  in  the  morning  to  take 
the  tub  away,  found  it  so  heavy  that  he  could  hardly  move  it  At 
first,  the  superstitious  notions  that  are  apt  to  possess  the  minds  of 
the  ignorant,  mfide  him  begin  tosospect  that  his  tub  was  bewitched ; 
bat  at  last  perceiving  m  sh'ming  fluid  at  the  bottom,  and  not  know* 
ing  what  to  make  oT  it,  he  went  to  Laubach,  where  he  ^wed  it 
to  an  apothecary,  who  being  an  artful  man,  dismissed  him  with  a 
small  gratuity,  and  bid  him  bring  aome  more  of  the  same  stuff 
whenever  he  could  meet  with  it.  >  This  the  poor  cooper  frequently 
did,  being  highly  pleased  with  his  good  luck ;  till  the  affair  being  at 
last  made  public,. several  peroons  fiormed  tbemsdvea  into  a  society,  in 
order  to  aearch  farther  into  the  quicktilver-miae.  In  their  posses- 
sion it  continued  till  Charles,  Duke  of  Austria,  percetviog  the  gremt 
importance  of  juch  a  work,  gave  them  a  sum  of  money,  as  a  com- 
pensation for  the  expenses  they  had  been  at,  and  took  it  into  his 
own  hands. 

The  subterraneous  passages  of  the  mine  are  so  extensive,  that  it 
would  take  up  several  hours  to  go  through  them.  The  greatest 
perpendicular  depth,  computiog  firom  the  entrance  of  the  shaft,  is 
eight  hundred  and  forty  feet ;  but  as  tbey  advance  horizontally  under 
a  high  mountain,  the  depth  would  be  much  greater  if  it  were  Qiea» 
lured  firom  the  surface  of  the  bill  One  way  of  descending  the 
shaft  is  by  a  bucket ;  but  as  the  entrance  is  narrow*  the  bucket  is 
liable  to  strike  against  the  sides,  or  to  be  stopped  by  something  in 
the  way,  so  that  it  may  easily  overset.  A  second  way  of  going 
down  is  safer ;  which  is,  descending  by  a  great  number  of  ladders, 
placed  obliquely,  in  a  kind  of  xig-zag ;  hot  as  the  ladders  are  wet 
and  narrow,  a  peoson  must  be  very  cautious  how  he- steps,  to  pre- 
vent his  falling.  In  the  coqrse  of  the  descent,  there  are  resting 
pUces  in  different  parts,  that  are  very  mdcome  to  the  weary  tra- 
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?dkr.  In  some  of  the  subterranean  passages  the  heat  is  so  intense, 
as  to  throw  a  man  into  a  sweat ;  and  formerly,  in  some  of  these 
skaAs,  the  air  was  extremely  confined,  so  that  several  miners  have 
been  sufibcated  by  a  kind  of  igneoas^  vapour  called  the  damp ;  but 
l^  sinking  the  main  shaft  deeper,  this  has  been  prevented.  Near 
the  main  shaft'  is  a  large  wheel,  and  an  hydraulic  machine,  by  which 
aH  the  water  is  raised  out  of  the  bottom  of  the  mine. 

The  mercury  prepared  by  nature,  or  perfectly  pure,  is  caUed 
virgin  metal,  and  is  found  in  some  of  the  ores  of  this  mine,  in  a  muU 
titude  of  little  drops  of  pure  quicksilver.  This  is  also  to  be  met  wilh 
in  a  kind  of  clay,  and  sometimes  flows  down  the  )>assages  or  fissures 
of  the  mine  in  a  small  continued  stream,  so  that  a  man  has  frequent- 
ly gathered  in  six  hours  above  thirty-six  pounds' of  vii^  mercury, 
which  bears  a  higher  price  than  common  quicksilver.  The  rest  is 
extracted  from  cinnabar  (which  is  the  ore  of  quicksilver)  by  the 
force  of  fire. 

Every  common  miner  receives  the  value  of  three  shillings  and 
sixpence  a  we^ ;  but  many  of  them  are  afflicted  with  a  paralytic 
disorder,  accompanied  with  violent  tremblings,  sudden  convulsive 
motions  of  the  iMmds  and  kg^  and  frightful  distortions  of  the  face. 
Those  are  most  suligect  to  these  disorders  who  work  in  the  places 
where  virgin  mercury  is  fiMind,  which  in  a  surprising  manner  insi- 
DualM  itself  into  their  bodies ;  so  that  wheii  they  go  into  a  warm 
bath,  or  are  put  into  a  promise  sweat  by  steam,  drops  of  pure  mer- 
cury have  been  known  to  issue  through  the  pores  from  all  parts  of 
tbe  body.  These  mints  are  often  infested  with  rats  and  mice,  which 
feed  on  the  oiimbs  of  bread,  &c.  dropped  by  the  miners  at  their 
naeals.  But  this  plague  seldom  lasts  long;  for  even  these  animals 
ape  seized  with  the  coevulsive  maladies  as  wdl  as  the  miners^  which 
scMM  proves  fatal  to  them.  It  is  esteemed  a  necessary  precaution 
fur  every  person  to  eat  before  he  descends  into  these  subterraneous 
regions. 

All  the  adjacent  country  is  very  woody ;  but  that  the  woods  may 
not  be  destroyed,  great  quantities  of  fuel  for  the  smelting  furnaces 
ase  annually  brought  down  the  river  Idra,  or  Idrizaa,  from  forests 
that  lie  about  five  or  six  miles  distant  Beside  this  river,  is  a  canal 
about  two  miles  in  knfth,  supplied  with  water  l^  several  streams 
issaing  fipom  perennial  springs,  in  order  io  put  ^  motion  the  ma- 
chines bdonging  to  the  mines. 
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To  thefte  pernicious  and  deadly  caTerns  criminals  are  occasionally 
banished  hj  the  Austrian  govemmeDt :  and  it  has  sometimes  oc« 
curred,  that  this  punishment  bas  been  allotted  to  persons  of  consi* 
derable  rank  and  family.  The  following  is  a  mo^t  interesting  in- 
stance of  this  kind  related  not  many  years  ago  by  Mr.Everard,  then 
in  Italy,  in  two  letters  to  a  friend,  inserted  in  the  tenth  volume  of 
the  Annual  Register,  and  which  bas  laid  a  foundation  for  Mr.  Sar* 
gent'selegant  dramatic  poem,  from  tl^is  circupistance  entiUed  The 
Mine. 

LETTBR    I. 

The  pleasure  I  always  take  iii  writing  to  you,  wherever  lum,  and 
whatever  daing,  in  some  measure  dispels  my  present  uneasiness ;  an 
uneasiness  caused  at  once  by  the  disagreeable  aspect  of  every  thing 
round  me,  and  by  the  more  disagreeable  circumstances  of  the  Count 
Alberti,  with  whom  you  were  once  acquainted.  You  remember 
him  one  of  the  gayest,  most  agreeable  persons  at  the  <:ourt'  of 
Vienna ;  at  once  the  example  of  the  men,  and  the  favourite  of  the 
fair  sex.  I  often  beard  you  repeat  his  name  with  esteem,  as  one  of 
the  few  that  did  honour  to  the  pre^nt  age ;  as  possessed  of  genero« 
sity  and  pity  in  the  highest  degree ;  as  one  who  made  no  other  use 
of  fortune,  but  to  alleviate  the  distresses  of  mankind.  That  gentle* 
man.  Sir,  I  wish  I  coukl  say  is  now  no  more ;  yet,  too  unhappily  for 
him,  he  exists,  but  in  a  situation  more  terril^le  than  the  most  gloomy 
imagination  can  conceive. 

After  passing  through  severd  parts  of  the  Alps,  and  having  vi- 
sited Germany,  I  thought  I  could  not  well  return  home  without 
visiting  the  quicksilver  mines  at  Idria,  and  seeing  those  dreadful  sub- 
terraneous  caverns,  where  thousands  are  condemned  to  r^ide,  shut 
out  from  all  hopes  of  ever  seeing  the  cheerful-light  of  the  sun,  and 
obliged  to  toil  out  a  miserable  life  under  the  whips  of  imperious 
task-masters.  Imagine  to  yourself  an  hole  in  the  side  of  a  moun- 
tain, of  about  five  yards  over ;  df>wn  this  you  are  let  in  a  kind  of 
bucket,  more  than  a  hundred  fathoms,  the  prospect  growing  still 
more  gloomy,  yet  still  widening  as  you  descend  At  length,  after 
swinging  in  terrible  suspense  for  some  time  in  this  precarious  situa- 
tion, you  at  last  reach  the  bottom,  and  tread  on  the  ground ;  which, 
by  its  hollow  sound  under  your  feet,  and  the  reverberations  of  the 
echo,  seems  thutidering  at  every  step  you  take.   In  t|iis  gloomy  and 
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frightful  toUtude^  you  are  enlighloied.by  the  feeble  gleam  of  lamps, 
here  and  there  disposed,  so  as  that  the  wretched  inhabitants  of  these 
mansions  can  go  from  one  part  to  another  without  a  guide.  And 
yet  let  me  assure  you,  that  though  they  by  custom  could  see  objects 
rery  distinctly  by  those  lights,  I  could  scarce  discern,  for  some  time, 
any  thing,  not  even  the  person  who  came  with  me  to  shew  me  these 
scenes  of  horror^ 

From  thi»  description,  I  suppose^  you  h^VQ  but  a  disagreeaUe  idea 
of  the  place ;  yet  let  me  assure  you,  that  it  is  a  palace,  if  we  compare 
the  habi^tioB  with  its  inhabitants.  Such  wretches  my  eyes  neyer 
beheld.  The  blackness  of  their  visages  only  serves  to  cover  an  hor- 
rid paleness,  ciaused  by  the  nououa  qualities  of  the  mineral  they  are 
employed  in  procuring.  As  they  in  general  consist  of  malefactors 
condemned  for  life  to  this  task,  they  are  fed  at  the  public  expense ;  . 
but  they  seldom  consume  much  provision,  as  they  k)6e  their  appetites 
in  a  short  time>  and  commonly  in  about  two  years  expire,  from  a 
total  contraction  of  all  the  joints  of  the  body. 

In  this  horrid  mansion  I  walked  after  my  guide  for  some  time, 
pondering  on  the  strange  tyranny  and  avarice  of  mankind,  when  I 
was  accosted  by  a  voice  behind  me,  calling  me  by  name,  and  en- 
quiring  -after  my  health  with  the  most  cordial  affection.  I  turned, 
and  saw  a  creature,  all  black  and  hideous,  who  approached  me, 
and  with  a  most  piteous  accent  demanding,  "  Ah !  Mr.  Everard, 
''  don't  you  know  me  ?''  Good  God!  what  was  my  surprise,  when 
through  the  veil  of  his  wretchedness  I  discovered  the  features  of 
my  old  and  dear  friend  Albert! !  I  flew  to  him  with  affection,  and, 
after  a  tear  of  condolence,  asked  how  he  came  there.  To  this  he 
replied,  that  having  fought  a  duel  with  a  General  of  the  Austrian 
infantry,  against  the  Emperor's  command,  and  having  left  him  for 
dead,  he  was  obliged  to  fly  into  one  of  the  fbrests  of  Istria,  where 
be  was  first  taken,  and  afterwards  dieltered,  by  some  banditti,  who 
had  long  infested  that  quarter.  With  these  he  had  lived  for  nine 
months,  till,  by  a  close  investing  of  the  place  in  which  they  were 
concealed^  and  after  a  very  obstinate  resistance,  in  which  the  greater 
part  of  them  were  killed,  he  was  taken  and  carried  to  Vienna,  in 
order  to  be  broke  alive  upon  the  wheel.  However,  upon  arriving 
at  the  capital,  he  was  quickly  known ;  and  several  of  the  associates 
of  his  accusation  and  danger  witnessing  his  innocence,. his  pqnish- 
ment  of  the  rack  was  changed  into  that  of  perpetual  confinement 
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and  labour  in  the  mines  of  Idria :  a  sentence,  in  my  opinion^  c 
tbomadd  times  worse  than  death. 

As  Albert!  was  giving  me  this  account,  a  young  woman  came  up 
to  him,  who  at  once  I  saw  to  be  born  for  better  fortune :  the  dread- 
ful situatsoD  of  the  place  was  not  able  to  destroy  her  beauty ;  and 
even  in  tliifl  teene  of  wretchedness,  she  seemed  to  ha?e  charms  to 
grace  the  most  brilliant  assembly.  This  lady  was  in  fact  daughter 
to  one  of  the  first  families  of  Germany ;  and  having  tried  evety 
means  to-  procure  her  lover's  pardon  without  effect,  was  at  last  re^ 
solved  to  share  his  miseries,  as  she  could  not  relieve  them.  With 
him  she  accordingly  descended  into  these  mansions,  from  whence 
few  of  the  living  return ;  and  with  him  she  is  contented  to  live,  for- 
getting the  gaieties  of  life;  with  him  to  toil,  (jlespishig  the  splendors 
of  opulence,  and  contented  with  the  consciousness  of  her  own  con- 
stancy. 

LBTTBB  II« 
DEAR  SIR, 

Mt  last  to  you  was  ezpressivci  and  perhaps  too  much  so,  of  the 
gloomy  situation  of  my  mind.  I  own  the  deplorable  situation  of 
the  worthy  man  desciibed  in  it,  was  enough  to  add  double  severity 
to  the  hideous  mansion.  At  present,  however,  I  have  the  happiness 
of  informing  you,  that  I  was  spectator  of  the  most  affecting  scene 
I  ever  yet  beheld.  Nine  days  after  I  had  written  my  last,  a  person 
came  post  from  Vienna  to  the  little  village  near  the  mouth  of  the 
greater  shaft :  he  was  soon  followed  by  a  sebond,  and  he  by  a  third. 
Their  first  inquiry  was  after  the  unfortunate  Count ;  and  I^  happen- 
ing to  overhear  the  demand,  gave  them  the  best  information.  Two 
of  these  were  the  brother  and  cousin  of  the  lady ;  the  third  was 
an  intimate  friend  and  fellow -soldier  to  the  C6unt :  they  came  with 
his  pardon,  which  had  been  procured  by  the  General  with  whom 
the  duel  had  been  fought,  and  who  was  perfectly  recovered  fit>m 
his  wounds.  I  led  them  with  all  the  expedition  of  joy  down;to  his 
di*eary  abode,  and  presented  to  him  his  friends;  and  informed  him 
of  the  happy  change  fn  his  circumstances.  It  would  be  impossible 
to  describe  the  joy  that  brightened  in  his  grief-worn  countenance ; 
nor  was  the  young  lady's  emotion  less  vivid  at  seeing  her  ftiends, 
and  hearing  of  her  husband's  freedom.  Some  hoars  were  employed 
in-  mending  the  appearance  of  this  faithful  couple ;   nor  could  I 
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without  a  tear  behold  him  taking  leave  of  the  former  wretched 
companions  of  his  toil.  To  one  he  lef^  his  mattock,  to  another  his 
working  clothes,  to  a  third  his  little  household  utensils,  such  as  were 
necessary  for  him  in  that  situation.  We  soon  emerged  from  the 
mine,  when  he  once  again  revisited  the  .light  of  the  sun,  that  he  had 
totally  despaired  of  ever  seeing.  A  post-chaise  and  four  were  ready 
the  next  morning  to  take  them  to  Vienna ;  where,  I  am  since  in- 
formed by  a  letter  from  himself,  they  are  returned.  The  Empress 
has  again  taken  him  into  favour ;  his  fortune  and  rank  are  restored ; 
and  he  and  his  fair  partner  now  have  the  pleasing  satisfaction  of 
feeling  happiness  with  a  double  reli^,  as  they  once  knew  what  it 
was  to  be  miserable. 

By  way  of  appendix,  though  it  does  not  fall  immediately  within 
the  range  of  the  present  chapter,  we  shall  add  from  Mr.  Sargent's 
translation  the  following  interesting  account  recorded  by  Diodorus 
Siculus  of  the  wretchedness  of  the  criminals  who  were  formerly  con- 
demned to  work  at  the  mines  in  Bgypt. 

"  On  the  confines  of  Egypt,  Arabia,  and  Ethiopia,'^  says  Dio- 
dorus Siculus,  ''  there  is  a  tract  of  land  abounding  with  minerals^ 
and  particularly  with  gold,  which  is  extracted  with  infinite  labour 
and  expense.  The  soil,  which  is  hard  an^  black,  is  intersected  with 
veins  of  marble  of  the  most  brilliant  whiteness  and  lustre.  In  this 
spot  the  superintendants  of  the  mines  employ  a  great  number  of 
workmen  to  procure  the  ore ;  for  the  kings  of  Egypt  send  all  those 
persons  to  the  mines  who  have  been  convicted  of  any  crime,  as 
well  as  the  prisoners  taken  in  war,  and  every  one  who,  being  falsely 
or  justly  accused,  has  incurred  their  resentment  Their  families 
ire  often  involved  in  the  same  fate ;  and  their  sovereign,  by  these 
means,  not  only  satisfies  his  vengeance,  but  derives  a  great  advan- 
tage from  their  punishment  These  unhappy  persons,  the  number 
of  whom  is  very  considerable,  have  chains  fastened  upon  their  legs, 
and  are  coademned  to  toil  day  and  night  without  intermission,  or 
any  hope  of  escaping  from  their  wretchedness :  for  they  have  Ibreign 
soldiers  set  over  them,  who  speak  a  different  language  fVom  them- 
selves, which  renders  it  impossible  for  them  to  corrupt  their  guards, 
either  by  familiarity  or  promises.  When  the  soil  which  contains  the 
ore  is  too  hard,  (hey  soften  it  by  fire ;  after  which  they  apply  their 
Inanual  exertions,  and  break  it  in  pieces  with  iron  tools  adapted  to 
that  purpose.    A  M\M  person  superintends  the  business^  who  is 
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acquaiated  with  the  veins  of  the  inioe>  and  directs  the  workmen  to 
them.  The  strongest  prisoners  are  employed  to  cleave  the  rocks  with 
sharp  iron  mallets ;  a  work  which  demands  only  bodily  strength, 
and  no  superior  dexterity.  They  driie  their  wedges  obliquely,  as 
they  are  directed  by  the  glimmering  of  the  ore ;  and  as  it  is  ofleo . 
necessary  to  make  sudden  torns  to  follow  the  veins  of  the  mineral, 
and  because  the  subterraneous  cavities  in  which  they  work  are  ex* 
tremely  dark,  they  have  lamps  affixed  to  their  foreheads.  By  vary-* 
ing  their  posture  as  often  as  their  situation  requires  it,  they  break 
off  the  pieces  of  rock,  which  fall  down  at  their  feet.  In  this  man- 
ner they  toil  incessantly,  being  compelled  by  the  menaces  and  the 
stripes  of  4heir  task-masters.  Into  the  smaller  cavities  of  the  rock 
little  children  are  sent,  who  extract  from  thence  the  minute  pieces 
of  ore,  and  convey  them  to  the  mouth  of  the  mine.  The  men  of 
about  thirty  years  of  age  have  a  certain  quantity  of  the  mineral 
given  them,  which  they  pound  in  mortars  with  iron  pestles,  and  re- 
duce to  the  size  of  a  grain  of  millet  The  women  and  old  men 
then  receive  it,  and  placing  it  under  grind-stones,  which  are  ranged 
in  order  for  that  purpose,  they  dispose  of  themselves  two  or  three 
'to  each  mill,  and  grind  it  till  they  have  reduced  it  to  the  fineness 
of  meal,  of  which  they  have  a  sample  given  them.  It  is  impos- 
sible not  to  compassionate  the  extreme  misery  of  these  wretches, 
who  are  not  permitted  to  bestow  any  care  on  their  persons,  nor  to 
cover  their  nakedness.  No  mercy  is  at  any  time  shewn  either  to 
the  sick  or  maimed,  to  the  weakness  of  the  female  sex,  or  the  de* 
bility  of  age ;  but  they  are  compelled  by  stripes  to  persevere,  till 
their  strength  is  exhausted,  and  they  expire  with  fatigue.  Thus 
these  unfortunate  people  have  no  hope  but  in  death,  and  the  horrors 
of  their  situation  make  them  dread  the  prolongation  of  life. — ^The 
superintendants,  who  take  the  ore  when  it  is  reduced  to  ar^ne  pow- 
der, finish  their  work  in  the  following  manner :  They  spread  it  upon 
planks  a  little  inclined,  and  wash  it  copiously  with  water.  Tlie  earthy 
particles  are  thus  carried  away  by  the  force  of  the  stream,  while 
the  gold,  on  account  of  iu  weight,  is  left  behind.  This  operation 
being  frequently  repeated,  they  rub  the  ore  lightly  between  their 
hands ;  after  which  they  dry  it  with  fine  sponges,  till  all  iinpurity  is 
removed,  and  the  powder  is  perfectly  dean.  Other  woikmen  then 
take  it,  and  having  weighed  and  measured  it,  put  it  into  earthen 
pots.    A  certain  proportion  of  lead  is  afterwards  added  to  it,  with 
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a  few  grains  of  salt*  a  little  tin,  and  some  barley  meal.  Tbey  pour 
the  whole  into  covered  vessels,  exactly  luted,  which  they  place  in  a 
furnace  for  five  days  and  nights  successiTely :  then,  having  allowed 
it  time  to  cool,  no  further  mixture  of  impure  matter  is  found,  but 
the  gold  is  entirely  purified,  with  very  little  waste.  Such  is  the 
manner  in  which  they  obtain  gold  on  the  confines  of  Egypt,  with 
immense  labour.  Thus  Nature  herself  points  out  with  what  great 
difficulty  the  acquisition  of  this  metal  is  attended;  which,  when  pro* 
cured,  can  only  be  retained  by  extreme  caution  and  diligence ;  and 
the  use  of  which  is  productive  of  so  muoh  delight  and  solicitude !" 
[Diodorus  Siculus.  Sargent,  Arm,  Reg.  Soapali  TerUamefi  de 
Minera  Hydrargyria^ 

SECTION    VII. 

Coal  Mines. 

CoAU  are  scattered  with  a  more  or  less  sparing  hand  over  every 
continent,  and  almost  over  every  kingdom  of  the  globe ;  but  in  no 
country  are  coal-mines  so  rich  and  frequent  as  in  our  native  soiL 
M.  Fai^ias  de  St.  Fond  has  ascribed  the  whole  opulence  of  England 
to  her  coals,  as  being  the  very  soul  of  her  manufactures,  and.  con- 
sequent commerce.  The  coals  of  Whitehaven  and  Wigan  are  more 
pure  ;  and  the  cannel  and  peacock  coals  of  Lancashire  are  so  beau- 
tiful, that  they  are  suspected  by  some  to  have  constituted  the 
gagates,  or  jet,  which  the  ancients  ascribed  to  Britain.  It  is  occa- 
sionally met  with,  as  at  Bovey-heath  in  Devonshire,  resembling 
wood  impregnated  with  bituminous  matter  of  turf  or  peat,  we  have 
already  spoken  of  in  describing  the  fens  and  mosses  of  the  country, 
and  we  find  it  extending  even  to  Hampshire  and  other  southern  dis- 
tricts. 

There  is,  indeed,  nothing  which  has  contributed  more  essentially  to 
the  prosperity  of  Great  Britain,  or  which  has  tended  more  to  produce 
and  foster  the  important  manufactures,  by  which  this  industrious  and 
enterprizing  island  is  distinguished,  than  the  mines  of  coal,  which  art 
scattered  in  such  profusion  under  its  surface.  We  find  every  manufac- 
turing town  set  down  in  the  midst  of  a  coal  country :  Bristol,  Binning- 
liam>  Wolverhampton,  Sheffield,  Newcastle,  and  Glasgow,  afiTord 
striking  instances,  and  many  more  will  readily  occur  to  the  recollec- 
tion of  every  one  who  is  acquainted  with  Great  Britain.    An  accu- 
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rate  account  of  the  difierent  coal  fields,  io  this  island,  would  be  a 
very  valuable  addition  to  our  geognostic  knowledge.  Several  excel- 
lent tracts  on  the  subject  have  been  published  at  different  periods, 
especiallj  by  Mr.  Williams,  in  his  Mineral  Kingdom;  but,  unfortunate- 
ly, the  terms  employed  in  these  tracts,  being  the  usual  ones  employed 
by  the  miners,  are  too  vague  and  too  little  understood  to  convey  any 
exact  information.  There  is  a  paper  in  an  early  volume  of  the 
Transactions,  giving  an  account  of  the  coal  mines  of  Mendip,  in  So- 
mersetifaire.  They  occur  in  that  county,  as  every  where  else,  in  the 
^  low  tountry,  and  are  hot  to  be  found  in  the  hills.  The  beds  of 
coal  are  not  hori2ontal,  but  sloping,  and  they  dip  to  the  south-east 
at  the  rate  of  about  twenty-two  inches  per  fathom.  Hence  they 
would  speedily  sink  so  deep  that  it  Would  not  be  possible  to  work 
them,  were  it  not  that  the  beds  are  here  and  there  intersected  by 
perpendicular  dykes,  or  veins,  of  a  ^^erent  kind  of  mineral,  (some- 
times clay,  but  Usually  green  stone) ;  and,  upon  the  other  side  of  this 
vein,  they  are  all  found  considerably  raised  up.  There  are  seven 
different  beds  of  Coal  at  Mendip,  lying  at  regular  distances  below 
each  other,  and  separated  by  beds  of  a  different  kind  of  matter. 
From  tht  names  which  Mr.  Strachey  applies  to  these  beds,  it  is  im- 
possible to  make  out  the  nature  of  every  mineral  which  occurs.  Sand- 
stone, date  slay,  and  bituminous  sh%le,  seem  to  be  the  principal.  The 
d^pest  bed  of  coal,  which  is  ten  inches  thick,  and  is  not  considered 
a*  worth  working,  lies  about  thirty-eight  fathoms,  or  228  feet  below 
the  surface  of  the  earth*^ 

llic  town  of  Newcastle;  in  the  county  of  Northumberland,  is 
very  much  distinguished  for  itt  trade  in  coals.  It  was  first  made 
a  borbugh  by  William  the  Conqueror,  and  the  first  charter  granted 
to  the  townsmen  for  digging  coals  was  in  the  reign  of  Henry  IH. 
in  the  year  1289;  but  in  1806,  the  use  of  coal  for  fuel  was  pro- 
hibited it)  London,  by  royal  proclamation,  chiefly  because  it  injured 
the  sale  of  wood  for  fuel,  great  quantities  of  which  were  then  grow- 
ing about  that  city.  This  interdiction,  howeve^  did  not  long  con- 
tinue, and  we  may  consider  coals  as  having  been  dug  and  exported 
from  this  place  for  more  than  four  hundred  years.  According  to  Pen- 
nant, there  are  about  twenty-four  considerable  colieries  which  lie 
at  dtftrent  distances,  firom  five  to  eighteen  miles,  of  the  river.  Brand 

*  Pbili  ttaos.  1719.  VoL  XXX.  p.  968. 
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makes  the  ayerage  of  six  years  to  Cbristmas,  1776,  produce  an  an* 
Dual  coDsumption  of  three  hundred  and  eighty  thousand  chaldrons^ 
Newcastle  measure,  of  which  about  thirty  thousand  chaldrons  are 
exported  to  foreign  parts.  The'boats  employed  in  the  colKery  are 
called  keels,  and  they  are  described  by  Mr.  Pennant  as  strong, 
dumsy,  and  oval,  each  carrying  about  twenty  tons,  and  about  four 
hundred  and  fifty  of  such  keels  being  constantly  employed.  The 
keelmen  are  those  who^  bad  and  unload  the  boats  or  li<;hters :  they 
were  formed  into  a  fraternity  as  early  as  the  year  1539 ;  and  seem 
toliave  been  dependent  on  the  hostmen,  who  were  incorporated  in 
1600,  but  their  employment  is  not  ascertained  by  Mr.  Brand; 
probably  they  acted  as  agents  in  freighting  the  ships  which  came  to 
that  port  for  cods,  whfch  they  obtained  from  the  proprietors  of  the 
coal-mines.  Pennant,  who  gives  a  somewhat  different  estimate, 
■tates  the  shipping  at  Newcastle  in  the  year  1776  to  be  as  follows : 

Ships.  Tods. 

Coast  trade 35S5        689,090 

Foreign  porU     ......      363  49,124 

Total    3949        738,314 

tt  is  a  common  opinion  amoo^  geologists,  that  pit  coal  is  of  ve- 
getable origin,  and  that  it  has/been  brought  to  its  present  state  by 
means  of  some  chemical  pjnceas,  with  which  we  are  still  unac« 
iquainted.  There  is  oner  circumstance  which  gives  this  opinion, 
though  at  first  sight  it  may  appear  extravagant,  considerable  plau- 
aibility,  we  mean,  the  existence  of  vast  depositions  of  matter,  half 
way  as  it  were  between  perfect  wood  and  perfect  pit  coal ;  betraying 
obviously  its  vegetable  nature,  and  yet  so  nearly  approximating  to 
pit  co^l  in  several  respects,  that  it  has  been  generally  distinguished 
by  the  name  of  coal.  One  of  the  most  remarkable  of  these  depo- 
aitions  exists  in  Devonshire,  about  13  miles  south-west  of  Exeter, 
and  is  well  known  under  the  name  of  Bovey  coal.  It  has  been  very 
well  described  by  Dr.  Mills,  in  the  Philosophical  Transactions ;  and 
its  vegetable  nature  has  been  ascertained  by  Mr.  Hatchett,  in  a  set 
of  experiments  which  do  not  belong  to  the  present  chapter. 

The  beds  of  coal  are  70  feet  thick,  bat  there  are  beds  of  clay 
interspersed.  On  the  north  side  they  come  within  a  foot  of  the 
aurface,  and  dip  south  at  the  rate  of  diM>ut  30  inches  per  fathon^ 
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The  deepest  beds  are  the  blackest  and  heaviest,  and  have  the  closeit 
resemblance  to  coal.  The  upper  resemble  wood  strongly,  and  are 
considered  as  wood  by  the  people  who  dig  them.  They  are  brown, 
and  become  exceedingly  friable  when  dry.  They  burn  with  a  flame 
similar  to  wood.  They  have  exactly  the  appearance  of  wood  which 
has  been  rendered  quite  soft  by  some  unknown  cause,  and,  while 
in  this  state,  has  been  crushed  flat  by  the  weight  of  the  incumbent 
earth.  This  is  the  case,  not  only  with  Bovey  coal,  but  it  holds  also 
with  all  the  beds  of  wood  coal,  hitherto  observed  in  every  part  of 
the  earth.  Pr.  Mills  and  Dr.  Miller  have  endeavoured,  by  subject^ 
ing  Bovey  coal  to  destructive  distillation,  and  comparing  the  efiectt 
with  the  destructive  distillation  of  wood,  to  prove,  that  it  has  not 
been  formed  from  the  vegetable  kingdom,  but  that  it  is  purely  and 
originally  a  mineral*.  But  their  arguments  are  not  only  inconclu* 
sive,  but  inconsistent  with  many  circumstances  connected  with  the 
coal.  Mr.  Hatchett  found  both  extractive  and  resin;  substances 
peculiar  to  the  vegetable  kingdom. 

The  most  extraordinary  excavations  that  are  perhaps  any  where 
to  be  met  with  are  at  Whitehaven,  and  they  seem  to  have  a  very 
considerable  resemblance  in  their  structure  to  the  gypsum  quarries 
at  Paris,  whence  many  have  conceived  that  the  latter  are  in  like 
manner  altogether  artificial.  The  foHowing  description  of  this  ex- 
traordinary colliery  we  take  from  Nicholson's  Antiquities  of  West- 
moreland. 

The  coal  mines  at  this  place  (Whitehaven)  are  perhaps  the  most 
extraordinary  of  any  in  the  known  world.  Sir  John  Lowther,  father 
of  the  late  Sii^  James,  was  the  first  that  wrought  them  for  foreign 
consumption.  It  hath  been  computed,  that  the  said  two  gentlemen » 
in  the  compass  of  a  century  (which  time  they  enjoyed  these  mines), 
expended  in  one  of  them  only,  upwards  of  half  a  million  sterling. 

The  principal  entrance  into  these  mines  for  men  and  horses,  is  by 
an  opening  at  the  bottom  of  an  hill,  through  a  long  passage  hewn 
In  the  rock ;  which  by  a  steep  descent,  leads  down  to  the  lowest 
vein  of  coal.  The  greatest  part  of  this  descent  is  through  spacious 
galleries,  which  continually  intersect  other  galleries;  all  the  coal 
being  cut  away  except  Urge  pillars,  which  in  deep  parts  of  the 
mine,  are  three  yards  high,  and  about  twelve  yards  square  at  the 

*  Phil.  Tians.  1760.    Vol.  U.  p.  534  and  941. 
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base ;  such  great  streDgtb  being  ther%  required  to  support  the  pon- 
derous  roof. 

.  The  mines  are  sunk  to  the  depth  of  one  hundred  and  thirty  fa- 
tboms,  and  are  extended  under  the  sea  to  places  where  there  is,  above 
them,  sufficient  depth  of  water  for  ships  of  large  burden.  These  are 
the  deepest  coal  mines  that  have  hitherto  been  wrought ;  and  per- 
haps the  miners  have  not  in  any  other  part  of  the  globe  penetrated 
to  so  great  a  depth  below  the  surface  of  the  sea ;  the  very  deep 
mines  in  Hungary,  Peru,  and  elsewhere,  beiog  situated  in  mouu- 
tainous  countries,  where  the  surface  of  the  earth  is  elevated  to  a  great 
height  above  the  level  of  the  ocean. 

There  are  here  three  strata  of  coal,  which  lie  at  a  considerable 
distance  one  above  another,  and  there  is  a  communication  by  pits 
between  one  of  these  parallel  strata  and  another.  But  the  vein  of 
coal  is  not  always  regularly  continued  in  the  same  inclined  plane* 
but  instead  thereof,  the  miners  meet  with  hard  rock,  which  inter- 
rupts their  further  progress.  At  such  places  there  seem  to  have 
been  breaks  in  the  earth,  from  the  surface  downwards  ;  one  part  of 
the  earth  seeming  to  have  sunk  down,  while  the  part  adjoining  hath 
remained  in  its  ancient  situation.  In  some  of  these  places  the  earth 
may  have  sunk  ten  or  twenty  fathoms  or  more ;  in  other  places,  less 
than  one  fathom.  These  breaks,  the  miners  call  dykes ;  and  when 
they  come  at  one  of  them,  their  first  care  is  to  discover  whether  the 
strata  in  the  part  adjoining  be  higher  or  lower  than  in  the  part 
where  they  have  been  working ;  or  (to  use  their  own  terms)  whether 
jhfi  coal  be  cast  down,  or  cast  up.  If  it  be  cast  down,  they  sink  a 
pit  to  it ;  but  if  it  be  cast  up  to  any  considerable  height,  they  are 
oflentimes  obliged,  with  great  labour  and  expense,  to  carry  forward 
9  level  or  long  gallery  through  the  rock,  until  they  again  arrive  at 
the  stratum  of  coal. 

Those  who  have  the  direction  of  these  deep  and  extensive  works, 
are  obliged  with  great  art  and  care  to  keep  them  continually  venti- 
lated with  perpetual  currents  of  fresh  air ;  which  afibrd  the  miners 
a  constant  supply  of  that  vital  fluid,  and  expel  out  of  the  mines 
damps  and  other  noxious  exhalations,  together  with  such  other  burnt 
and  foul  air,  as  is  become  poisonous  and  unfit  for  respiration. 

In  the  deserted  works,  which  are  not  ventilated  with  perpetual 
currents  of  fresh  air,  large  quantities  of  these  damps  are  frequently 
collected;  and,  in  such  works,  they  often  remain  for  a  long  time« 
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Without  doing  any  mischief.  9at  when>  hy  some  accident,  they  are 
set  on  fire,  they  then  produce  dreadful  explosions,  very  destructire 
to  the  miners;  and,  bursting  out  of  the  pits  with  great  impetuosity, 
like  the  fiery  eruptions  from  burning  mountains,  force  along  with 
tbem  ponderous  bodies  to  a  great  height  in  the  air. 

The  coal  in  these  mines  hath  several  times  been  set  on  fire  by  the 
fulminating  damp,  and  hath  continued  burning  for  many  months  ; 
until  large  streams  of  water  were  conducted  into  the  mines,  and  suf- 
fered to  fill  those  parts  where  the  coal  was  on  fire.  By  such  fires, 
several  collieries  have  been  entirely  destroyed ;  of  which  there  are 
instances  near  Newcastle,  and  in  other  parts  of  England,  and  in  the 
shire -of  Fife,  in  Scotland }  in  some  of  which  places,  the  fire  has  con^ 
tinned  burning  for  ages. 

In  order  to  prevent,  as  much  as  possible,  the  collieries  from  being 
filled  with  those  pernicious  damps,  it  has  been  found  necessary  care- 
fully to  search  for  those  crevices  in  the  coal,  from  whence  they  issue 
out;  and  at  those  places,  to  confine  them  within  a  narrow  space;  and 
from  those  narrow  spaces  in  which  they  are  confined,  to  conduct  them 
through  long  pipes  into  the  open  air ;  where  being  set  on  fire,  they 
consume  in  perpetual  flames,  as  they  continually  arise  out  of  the 
earth. 

The  late  Mr.  Spedding,  who  was  the  great  engineer  of  these  works, 
having  observed  that  the  fulminating  damp  could  only  be  kindled  by 
flame,  and  that  it  was  not  liable  to  be  set  on  fire  by  red  hot  iron,  nor 
by  the  sparks  produced  by  the  collision  of  flint  and  steel,  invented  a 
machine,  in  which  article  a  steel  wheel  is  turned  round  with  a  very 
rapid  motion,  and  flints  arc  applied  thereto,  great  plenty  of  fiery 
sparks  are  emitted,  that  afibrd  the  miners  such  a  light  as  enabl«i 
them  to  carry  on  their  work  in  close  places,  where  the  flame  of  a 
candle,  or  lamp,  would  occasion  dreadful  explosions.  Without  some 
invention  of  this  sort,  the  working  of  these  mines,  so  greatly  annoyed 
with  these  inflammable  damps,  would  long  ago  have  been  impracti- 
cable. 

But  not  so  many  mines  have  been  ruined  by  fire  as  by  inundations. 
And  here  that  noble  invention  the  fire-engine  displays  its  beneficial 
effects.  It  appears,  from  pretty  exact  calculations,  that  it  wocdd 
require  about  550  men,  or  a  power  equal  to  that  of  IIO  horses,  to 
work  the  pumps  of  one  of  the  largest  fire-engines  now  in  use  (the 
diameter  of  whose  cylinder  is  seventy  inches),  and  thrice  that  uqA* 
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berof  men  to  keep  an  engine  of  this  size  constantly  at  work:  And 
that  as  macb  water  may  be  raised  by  an  engine  of  this  size  kept^ 
constantly  at  work,  as  can  be  drawn  np  by  3590  men  with  rollers 
and  buckets,  after  the  manner  now  daily  practised  in  many  mines ; 
or  as  much  as  can  be  borne  up  on  the  shoulders  of  twice  that  num- 
ber of  men>  as  is  said  to  be  done  in  some  of  the  mines  of  Peru.  SO' 
great  is  the  power  of  the  elastic  steam  of  the  boiling  watdr  in  those 
engines,  and  of  the  outward  atmosphere,  which  by  their  alternate 
actions  give  force  and  motion  to  the  beam  of  this  engine,  and  by  it 
to  the  pump  rods,  which  derate  the  water  through  tubes,  and  dis* 
jobarge  it  out  of  the  mine. 

There  are  four  fire-engines  belonging  to  thb  colliery;  which, 
when  all  at  work,  discharge  from  it  about  1239  gallons  every  minute, 
at  thirteen  strokes ;  and  after  the  same  rate  1,768330  gallons  every 
twenty-four  hours.  By  the  four  eqgines  here  employed,  nearly 
twice  the  above-mentioned  quantity  of  water*  might  be  discharged 
fiom  mines  that  are  not  above  sixty  or  seventy  fathoms  deep,  which 
depth  is  rarely  exceeded  in  the  Newcastle  collieries,  or  in  any  of  the 
English  collieries,  those  of  Whitehaven  excepted*. 

Coal  pits  have  sometimes  taken  fire  by  accident,  and  have  con- 
tinued to  bum  for  a  considerable  length  of  time.  There  is  one  ex- 
ample of  this  accident,  related  in  two  diflferent  papers  in  the  Philo- 
soidiical  Transactions.  About  the  year  1648,  a  coal  mine  at  Ben- 
weD,  a  village  near  Newcastle-upon-Tyne,  was  accidentally  kindled 
by  a  candle ;  at  first,  the  fire  was  so  feeble,  that  the  reward  of  half- 
a-crown,  which  was  asked  by  a  person  who  offered  taextinguith  it, 
was  refused.  But  it  gradually  increased,  and  had  continued  burn- 
ing for  thirty  years  when  Uie  account,  in  the  Transactions,  was 
drawn  up ;  and,  it  was  not  conceived^  that  it  ever  couM  be  extin* 
guished  titt  the  fuel  was  burnt  outf.  Other  examples,  of  a  similar 
kind,  have  happened  in  Scotland  and  in  Germany, 

[FaujatdeSt.Fond.  Pemumt.  NichoUon and  Bum.  Thomson.} 

*  For  thess  obsarvatloiiiy  obiervas  Mr.  Nicholson,  oa  the  coal  niiies  at 
WhitehavoD,  we  are  obHgod  to  the  very  iagemoas  Dr.  BrowDrigg^  Notes  on 
a  beaatifiil  little  poem  of  Dr.  Dalton^,  on  the  rttora  of  two  yoong  faidies  fixMn 
viewing  those  mines. 

t  Phil.  Trans.  167$,  VoL  XL  p. 76S ;  and  Ibid.  1746,  Vol.  XUV.  p.  tSl. 
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SECTION   VIII. 

Felling  Colliery,  near  Sunderland. 

Whh  an  Account  of  the  dreadful  Accident  which  happened  there  en  May  f5, 

1812. 

Felling  is  a  manor  in  the  chapelry  of  Hewoiih,  and  parish  of 
Jarrow,  about  a  mile  and  a  half  east  of  Gateshead,  in  the  county  of 
Durham.  It  contains  several  strata  of  coal,  the  uppermost  of  which 
were  extensively  wrought  in  the  beginning  of  the  last  century.  The 
stratum  called  the  Higb-main,  was  won  in  1779,  and  continued  to 
be  Wrought  till  the  19th  of  January,  1811,  when  it  was  entirely 
excavated. 

The  present  colliery  is  in  the  seam  called  the  Low-main.  It  com- 
menced in  October,  1810,  and  was  at  full  work  in  May,  1811.  Messrs. 
John  and  William  Brandling,  Henderson,  and  Grace,  have  each  a 
fourth  share,  both  in  its  royalty  and  in  the  adventure ;  they  have 
also  a  lease  from  the  Dean  and  Chapter  of  Durham,  of  a  large  extent 
of  coal,  lying  on  the  south  and  east  of  the  manor  of  Felling. 

The  working  or  down-cast  shaft,  marked  A.  on  the  annexed  plan, 
IB  called  the  John  Pit,  and  is  situated  on  the  north  side  of  the  Sun* 
derlaud  road,  and  halfway  between  Felling  toll-bar  and  Felling-ball. 
It  is  204  yards  deep,  and  furnished  with  a  machine  or  steam -engine 
for  drawing  the  coal,  and  with  an  engine  caUed  a  whim-gin,  wrought 
by  horses,  and  of  use  in  letting  down  and  drawing  up  the  workmen, 
when  the  machine  chances  to  be  crippled,  or  repairing;  and  when 
it  lies  idle  on  pay  Saturdays  and  on  Sundays.  Here  is  also  a  high 
tube  of  brick- work,  employed  in  assisting  ventilation  wmle  this  shaft 
was  sinking,  and  till  the  communication  by  the  narrow  boards-and 
the  driAs  was  opened  between  the  two  shafts ;  since  that  it  has  been 
of  no  use. 

The  up^cast,  or  air  furnace  shaft,  is  called  the  William  Pit.  It  is 
on  an  eminence  550  yards  south-west  of  the  John  Pit,  and  is  distin- 
guished by  a  whim-gin  and  a  lofty  tube  of  brick-work.  This  shaft  is 
232  yards  deep. 

Over  each  pit  two  iron  pullies  were  suspended  on  a  kind  of  scaffold, 
called  the  shaft- frame.  In  these  ran  the  ascending  and  descending 
ropes.  The  pullies  over  the  John  Pit  were  six  feet  in  diameter,  and 
weighed  nine  cwt.  a-piece.  Those  in  which  the  rope  of  t&e  gin  where 
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John  Pit  ran»  were  fixed  on  a  crane^  which  turned  them  over  or 
from  the  shaft  as  occasion  required. 

At  there  are  no  feeders  of  water  in  the  strata  below  the  high 
main,  the  low  main  coat  is  kept  perfectly  dry  by  tubbing  the  watery 
seams  with  a  circular  casing  of  oak  wood,  formed  into  pieces  re- 
sembling the  fellies  of  a  wheel :  this  contrivance  has  the  appearance 
of  the  ashlar  work  of  a  well,  and  saves  the  expense  of  a  steam-engine 
for  drawing  water.  The  white  lines  on  the  plan  represent  the  ex- 
cavated  parts ;  the  broadest  of  them  are  called  boards,  and  those 
that  cross  them  at  right  angles  are  walls.  The  two  narrow  lines 
which  run  north, and  south,  on  the  east  side,  are  called  double 
winning  head-ways,  and  the  narrow  lines  between  them,  stentings; 
the  two  lines  on  the  west  side,  of  the  William  Pit  are  also  double  win- 
ning head-ways.  The  two  boards  on  the  north  are  termed  the  nar- 
row boards ;  they  were  the  parts  first  excavated,  and  were  made  for 
the  purpose  of  opening  a  communication  for  the  atmospheric  air  be- 
tween the  two  pits :  the  lines  between  the  west  end  of  the  narrow 
boards  and  the  William  Pit,  are  called  drifts.  The  inclined  plane 
board  is  marked  P  P  on  the  plan. 

The  parallelograms  formed  by  the  boards  and  walls,  are  called 
pillars ;  they  are  solid  masses  of  coal  left  to  support  the  roof  of  the 
mine,  and  are  each  twenty-six  yards  long,  and  eight  yards  broad. 

The  single  black  lines  in  the  walls  and  stentings  represent  stop- 
pings, and  the  double  lines  trap-doors,  each  of  which  are  placed  to 
divert  the  current  of  atmospheric  air  through  proper  channels.  The 
stoppings  are  made  of  brick  and  lime ;  and  in  this  colliery,  were 
strengthened  on  each  side  with  a  wall  of  stone.  The  trap-doors  are 
made  of  wood :  each  of  them  is  attended  by  a  boy  about  seven, 
eight,  or  ten  years  old  ;  and  they  are  seldom  used  but  in  the  avenues 
leading  from  the  working  shaft  to  the  workings.  At  the  circle  N, 
the  air  crossed  the  waggon -way,  and  at  M,  the  way  to  the  stable, 
over  arches  of  brick.  The  walls  which  have  stoppings  in  them,  are 
called  sheth- walls,  and  those  that  are  open,  loose- walls. 

In  all  large  collieries  the  air  is  accelerated  through  the  workings, 
by  placing  a  large  fire,  sometimes  at  the  b<»ttom,  and  sometimes  at 
the  top  or  the  up-cast  shaft,  which  in  these  cases  is  covered  over  and 
connected  with  a  furnace  tube  or  chimney,  by  an  arched  gallery  of 
brick  from  40  to  60  feet  in  length.  In  this  c<^iery  the  furnace  was 
about  six  feet  from  the  bottom  of  the  tube. 
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The  fint  course  of  the  air,  after  descending  the  John  Pit,  was  up* 
der  the  arch  M,  up  the  inner  narrow  board  and  the  stable  board  S, 
to  the  trapdoor  at  the  head  of  the  narrow  boards ;  then  down  the 
board  next  south  of  the  stable  board ;  and  so  afterwards  up  twor 
boards  and  down  other  two,  till  it  ^aversed  the  newly-formed  theth 
or  set  of  workings,  branphing  from  the  souihemmost  part  of  the 
double  head-ways  on  the  east :  from  thence  it  passed  over  the  two 
arches  up  the  outer  board  of  the  narrow  boards,  to  the  most  westerly 
•hethof  boards,  and  after  fanning  them,  found  its  way  down  the 
crane  board,  along  the  drift  to  the  William  Pit,  through  which  it 
ascend^  into  the  furnace,  and  thence,  charged  with  noxious  va* 
pours,  into  the  open  air. 

From  this  explanation  it  will  easily  be  perceived  that  the  p^rity 
and  wholesomeness  of  a  coal*mine  has  no  reference  to  its  depth.  If 
the  air  be  conducted  through  all  parts  of  a  mine,  as  here  deacribedr 
and  no  falls  fi*om  the  roof  occur  to  prevent  its  visiting  every  corner, 
the  old  excavations,  which  are  called  wastes,  will  be  constantly  ven« 
tilated  by  as  pure  air  as  the  boards  in  which  the  men  are  at  work — 
each  part  of  the  mine  will  be  uniformly  wholesome  ;  but  when  ob- 
structions occur,  and  are  not  speedily  removed;  when  t^e  fire  in  the 
ftirnace  shaft  is  neglected  |  or  when  care  has  not  been  taken  to  place 
the  stoppings  and  trap-doors  in  proper  places,  or  the  trap-doors  are 
carelessly  left  open,  or  stoppings  fall  down, — in  all  these  cases  accu- 
mulatioos  of  fire-damp*  (called  strike  by  the  colliem)  immediately 


*  What  is  called  firedamp  id  eoal  wiam  k  tha  carbureted  liydrogtn  gas  of 
dnmistSyai  has  been  saflkieatlyaseartaiaed  by  direct  experioMOts*  Itiseom* 
posed  of 

Carbon r« 

Hydregoi t8 

100 

eroftwoatoBi8oflqrdrogen,aiideiieofcafboD.  Itissaid,  and  perhaps  tndy^ 
that  H  always  ezisU  in  eoal^nines^Jiibced  with  carboDie  acid;  and  aH  the  sped- 
mens  of  it  procored  for  the  purpose  of  exaoiioatioo,  contaio  a  mixture  of  that 
gas.  Hence,  probably,  that  fire-danup  is  formed  by  the  action  of  coal  opon 
water.  The  water  is  decomposed,  two  atoms  at  once.  All  the  oxygen  com- 
bines with  carbon,  and  forms  earbonicacid ;  while  aU  the  hydrogen  miites  like* 
wise  with  carbon,  and  forsss  carbnreted<hydrogen,  or  firs-damp. 
It  is  diflicBlt,  ifnotimpossihle^  tomakaasqraiatnreof  fire-dasspaadi 
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commence  in  places  deprived  of  the  atmoepheric  current,  and  con<* 
tinue  to  train  their  dreadful  artinery,  and  grow  strong  in  danger, 
till  the  waste-men,  or  ventilators  of  the  mine,  discover  them,  and 
wash  them  off,  or  they  ignite  at  th^  workmen's  candles.  Blasts  oc- 
cip'ring  in  partial  stagnations,  as  in  the  (ace  of  one  or  two  boards, 
though  they  generally  scorch  the  persons  in  their  way,  seldom  kill 
them  ;.but  when  the  air  has  proceeded  lazily  for  several  days  through 
a  colliery,  and  an  extensive  magazine  of  fire-damp  is  ignited  in  the 
wastes,  then  the  whole  mine  is  instantly  illuminated  with  the  most 
brilliant  lightning — the  expanded  fluid  drives  before  it  a  roaring 
whirlwind  of  flaming  air,  which  tears  up  everything  in  its  progress, 
scorching  some  <^  the  miners  to  a  cinder,  burying  others  under  enor* 
mous  heaps  of  ruin  shaken  from  the  roof,  and,  thundepng  to  the 
shafts,  wastes  its  volcanic  fury  in  a  discharge  of  thick  clouds  of  coal* 
dust,  stones,  timber,  and  not  unfreqiiently  limbs  of  men  and  horses. 
But  this  first,  though  apparently  the  most  terrible,  is  not  the  most 
destructive  effect  of  these  subterraneous  thunderings.  All  the  stop- 
pings and  trap-doors  of  the  mine  being  blown  down  by  the  vidence 
of  the  concussion,  and  the  atmospheric  current  being  for  a  short  time 


moD  air  explode.  It  oaly  boms  rapidly,  with  a  blue  flame,  and  little  noise ;  bot 
when  mixed  with  oxygen  gu  in  the  proper  proportion,  it  explodes  witli  great 
violence.  Suppose  we  take  100  measarea  of  pare  carbu^ted  hydrogen  gai,  it 
win  not  explode  nnleas  the  oxygen  present  amoant  to  105  measures,  and  it  ceases 
to  explode  whenoTer  the  oxygen  amounts  to  more  than  trr  measures.  Hence  it 
woald  seem  that  whenever  ibe  fire-damp  in  mines  amoants  to  1-lttb  of  the  bulk 
of  common  air  present,  it  wiU  be  apt  to  explode  with  a  candle;  and  that  wlien* 
ever  it  exceeds  l-6tb  of  the  air,  it  win  no  longer  be  capable  of  explodmg.  All 
proportions  between  l-6th  afld  1-lttb  will  explode. 

We  are  not  acquainted  with  any  means  of  preventing  the  formation  of  this  gas; 
bat  it  certainly  migbt  be  prevented  from  accmnnlating,  by  Tentilating  the  mine 
properly.  If  the  osual  methods  of  fires,  kt.  be  Insufficient,  nothing  would  be  ea^ 
sier  than  to  pump  the  air  out  of  the  mine,  by  means  of  an  engiae;  and  this  woulc^ 
secure  a  perfect  ventibition  at  aU  times,  unlets  we  suppose  the  workmen  culpably 
negligent.  It  would  be  adviseable  that  the  overseers  of  coal-mines,  where  fire* 
damp  exists,  should  learn  the  method  of  analysing  the  air  of  the  mine,  in  orde^ 
to  know  when  the  fire-damp  approaches  to  1-lStli  of  the  air,  that  they  migbt  ba 
aware  of  their  danger,  and  have  it  in  their  power  to  take  the  requisite  precao^ 
tioas  to  prevent  it.  The  process  to  be  followed  is  very  simple :  it  would  not 
require  any  expewive  apparatus,  and  might  be  perfectly  learned  in  tw«  or  thrso 
days  by  any  hiteUigent  person;  and  hence  with  great  erne  and  ccrtahity  al^ 
accidents  from  fire-damps  might  be  effectually  guarded  against. 
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entirely  excluded  from  the  workings,  those  that  survived  the  dis- 
charge of  the  fire-damp,  are  mstantly  suffocated  by  the  after*damp, 
which  immediately  fills  up  the  vacuum  caused  by  the  e^iplosion. 

This  after-damp  is  called  choak-damp  and  surfeit  by  the  colliers, 
and  is  the  carbonic  acid  gas  of  chemists.  While  the  mine  is  at  ,work» 
it  lies  sluggishly  upon  its  floor,  and  suffers  the  atmospheric  air,  as  a 
lighter  fluid,  to  swim  upon  it ;  fire-dalnp  being  the  lightest  of  the 
three,  floats  upon  the  atmospheric  air,  and  therefore  occupies  a  space, 
according  to  its  present  quantity,  nearest  the  roof  of  the  mine. 

The  coals  from  the  boards  on  each  side  of  the  William  Pit,  were 
conveyed  in  strong  wicker  baskets  called  corves,  to  the  crane,  on 
trams,  a  narrow  frame-work  of  wood  mounted  on  four  low  wheels : 
this  work  was  done  by  barrowmen  and  putters,  some  of  whom  are 
men,  and  manage  a  tram  singly,  by  going  behind  it  and  pushing  it 
forward ;  these  are  called  hewing  putters  or  headsmen :  the  others 
are  two  to  a  tram,  and  are  called  headsmen  and  foab,  the  former  of 
whom  pull  before  at  a  rope  they  call  a  soam,  and  the  latter  push 
behind  with  their  shoulders :  boys  about  15  or  16  years  old  are  em- 
ployed in  this  department  of  the  colliery.  The  crane,  at  the  time  of 
the  accident,  stood  eleven  pillars  up  the  crane-board :  it  had  been  re- 
moved from  the  several  pillars  which  have  their  uppermost  comer 
canted  off,  and  a  period  fixed  in  the  vacancy.  The  use  of  the  crane 
is  to  Yift  the  loaden  corves  off  the  trams,  upon  waggons  which  differ 
little  from  the  trams,  except  in  their  being  Jai^r  and  stronger.  From 
the  crane,  about  four  waggons,  each  carrying  two  corves  and  chained 
together,  were  taken  to  the  bottom  of  the  crane-board  near  num- 
ber 86,  by  the  machine,  called  an  inclined  plane,  which  draws 
up  the  empty  waggons  by  the  weight  of  the  loaded  ones:  the  person 
who  regulates  this  machine  is  called  a  brake-roan.  From  the  bottom 
of  the  inclined  plane,  the  coab  were  conveyed  on  the  same  waggons 
to  the  John  Pit. 

This  mine  was  considered  by  the  workmen  a  model  pf  perfection 
in  the  purity  of  its  air,  and  ordinary  arrangements — its  inclined 
plane  was  saving  the  daily  expense  of  at  least  13  horses — the  concern 
wore  the  features  of  the  greatest  possible  prosperity,  and  no  accident, 
except  a  trifling  explosion  of  fire-damp,  slightly  burning  two  or  three 
workmen,  had  occurred.  Two  shifts  or  sets  of  men  were  constantly 
employed,  except  on  Sundays.  Twenty-five  acres  of  coal  had  been 
excavated.  The  first  shift  entered  the  mine  at  four  o'clock,  A.  M. 
and  were  relieved  at  their  working  posts  by  the  next  at  11  o'clock 
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in  the  morning.  The  establishment  it  employed  under  ground,  as 
will  be  seen  in  the  succeeding  narrative,  consisted  of  about  128  per- 
sons, who,  in  the  fortnight  from  the  11th  to  the  25th  of  May,  1812, 
wrought  624  scores  of  coal,  equal  to  1300  Newcastle  chaldrons,  or 
S455ff  London  chaldrons. 

About  half  past  eleven  o'clock  on  the  morning  of  the  25th  of  May, 
1812,  the  neighbouring  villages  were  alarmed  by  a  tremendous  ex- 
plosion in  this  colliery.  The  subterraneous  fire  broke  forth  with  two 
heavy  discharges  from  the  John  Pit,  which  were,  almost  instantane- 
ously, fdlowed  by  one  from  the  William  Pit.  A  slight  trembling, 
as  from  an  earthquake,  was  felt  for  about  half  a  mile  around  the  work- 
ings; and  the  noise  of  the  explosion,  though  dull,  was  heard  to 
three  or  four  miles  distance,  and  much  resembled  an  unsteady  fire 
of  infantry.  Immense  quantities  of  dust  and  small  coal  accompanied 
these  blasts,  and  rose  high  into  the  air,  in  the  form  of  an  inverted 
cone.  The  heaviest  part  of  the  ejected  matter,  such  as  corves,  pieces 
of  wood,  and  small  coal,  fell  near  the  pits ;  but  the  dust,  borne  away 
by  a  strong.west  wind,  fell  in  a  continued  shower  from  the  pit  to  the 
distance  of  a  mile  and  a  half.  In  the  village  of  Heworth,  it  caused 
a  darkness  like  that  of  early  twilight,  apd  covered  the  roads  so 
thickly,  that  the  footsteps  of  passengers  were  strongly  imprinted  in 
it  The  heads  of  both  the  shaft-frames  were  blown  off,  their  sides 
set  on  fire,  and  their  pullies  shattered  in  pieces ;  but  the  puliies  of 
the  John  Pit  gin,  being  on  a  crane  not  within  the  influence  of  the 
blast,  were  fortunately  preserved  The  coal  dust,  ejected  from  the 
William  Pit  into  the  drift  or  horizontal  parts  of  the  tube,  was  about 
three  inches  thick,  and  soon  burnt  to  a  light  cinder.  Pieces  of 
burning  coal,  driven  off  the  solid  stratum  of  the  mine,  were  also 
blown  up  this  shaft. 

As  soon  as  the  explosion  was  heard,  the  wives  and  children  of  the 
workmen  ran  to  the  working*pit.  Wildness  and  terror  were  pictured 
in  every  countenance.  The  crowds  from  all  sides  soon  collected  to 
the  number  of  several  hundreds,  some  crying  out  for  a  ^husband, 
others  for  a  parent  or  a  son,  and  all  deeply  affected  with  an  admix- 
ture of  horror,  anxiety,  and  grief. 

The  machine  being  rendered  useless  by  the  eruption,  the  rope  of 
the  gin  was  sent  down  the  pit  with  all  expedition.  In  the  absence  of 
horses,  a  number  of  men,  whom  the  wish  to  be  instrumental  in  res- 
cuing their  neighbours  from  their  perilous  situation,  seemed  to  supply 
with  strength  proportionate  to  the  urgency  of  the  occasion,  put  their 
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shoulders  to  the  starts  or  shafts  of  the  gin,  and  wrought  it  with  as*- 
tonishing  elcpedition.  By  twelve  o'docki  d3  persons,  all  that  sur- 
vired  this  dreadful  calamity,  were  brought  to  day-light.  The  dead 
bodies  of  two  boys,  numbers  1  and  4*,  who  were  miserably  scorched 
and  shattered,  were  also  brought  up  at  this  time :  three  boys,  viz. 
numbers  3,  3,  and  5,  out  of  the  S3  who  escaped  alive,  died  within 
a  few  hourd  after  the  accident  Only  29  persons  were,  dierefore^ 
left  to  relate  what  they  observed  of  the  appearances  and  effects  of 
this  subterraneous  thundering:  ISl  were  in  the  mine  when  it  hap- 
pene4»  and  87  remained  in  the  workings.  One  overman^  two  waste* 
men,  two  deputies^  one  beadsman  or  putter  (who  had  a  violent 
ioolh-Ache),  and  two  masons,  in  all  eight  persons^  camie  up  at  dif* 
ferent  intervals,  a  short  time  befinre  the  explosion. 

Tbey  who  bad  tbdr  friends  restored,  hastened  with  them  from 
the  dinsai  sbene,  abd  seemed  for  a  wfaUe  to  suffier  as  much  from  the 
excess  of  joy  as  they  had  latdy  done  from  grief;  and  they  who  were 
yet  held  in  doubt  concerning  the  fate  of  their  relations  and  friend% 
filled  the  air  with  sbridu  and  bowlings ;  went  about  wringing  their 
bands ;  and  threw  their  bodies  into  the  most  frantic  and  extravagant 
gestures. 

The  perMns  who  now  remained  in  the  mine,  had  all  bee^  em- 
ployed in  the  workings  to  wfaicb  the  plane-board  was  the  general 
avenue,  and  as  none  bad  eacaped  by  that  way,  the  apprehension  for 
their  safety  began  to  strengthen  every  moment.  At  a  quarter  after 
twelve  o^ck)Gk,  Mr.  Straker,  Mr.  Anderson,  William  Hasweli;  £dw« 
Kogers,  John  Wilson,  Joseph  Pearson,  Henry  Anderson,  Hidiael 
lienham,  and  Joseph  Greener,  therefore  descended  the  ^ohn  t*it,  in 
expectation  of  meeting  with  some  of  them  dive.  As  the  fire-<lamp 
would  have  insUntly  ignited  at  candles,  they  lighted  their  way  by 
steel-mills,  small  machines  which  give  Ught  by  turning  a  plain  thin 
cylinder  of  steel  against  a  piece  of  flint.  Knowing  that  a  greatnumber 
of  the  workmen  would  be  at  the  crane  wheii  the  explosion  happened, 
they  attempted  to  reach  it  by  the  plane-board  i  but  their  progress 
was  intercepted  at  the  second  piHsrby  the  prevalence  of  choak*damp; 
the  noxious  fluid  filled  the  board  between  the  roof  and  the  thill ;  and 
the  sparks  from  the  steel  fell  into  it  like  dark  drops  of  blood.  Beings 
therefore,  deprived  of  light,  and  nearly  poisoned  for  want  of  atmos- 

*  The  nambers  refer  to  the  litoatioiis  of  the  sofiererB  io  the  annexed  Pfaui  of 
Vdttng  Colliery. 
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phcric  air,  tbey  retraced  tbeir  steps  to  the  shaft,  and  with  similar 
success  attempted  to  pass  up  the  narrow  boards :  in  these  they  were 
stopped  at  the  sixth  pillar  by  a  thick  smote,  which  stood  like  a  wall 
the  whole  height  of  the  board.  Here  their  flint-mills  were  not  only 
rendered  useless,  and  respiration  became  extremely  difficult,  but  the 
probability  of  their  ever  reaching  the  places  where  they  expected 
to  meet  with  those  they  were  in  search  of,  or  of  finding  any  of  them 
alive,  was  entirely  done  away.  To  the  hopelessness  of  success  in 
their  enterprize  should  also  be  added,  their  certainty  of  the  mine 
being  on  fire,  and  the  probability  of  a  second  explosion  at  every 
moment  occurring  and  burying  them  in  its  ruins. 

At  two  o'clock  Mr.  Straker  and  Mr.  Anderson  had  just  ascended 
the  John  Pit,  and  were  gone  to  examine  the  appearance  of  the  air 
issuing  from  the  William  Pit.  Menham,  Greener,  and  Rogers,  had 
also  ascended.  Two  of  the  party  were  at  this  moment  in  the  shaft, 
and  the  other  two  remained  below,  when  a  second  explosion,  much 
less  severe  than  the  first,  excited  more  frightful  expressions  of  grief 
and  terror  amongst  the  relatives  of  the  persons  still  in  the  mine. 
Bogers  and  Wilson,  the  persons  in  the  shaft,  experienced  little  incon- 
venience by  the  eruption  :  they  felt  an  unusual  heat,  but  it  had  no 
e^ect  in  lifting  up  their  bodies,  or  otherwise  destroying  the  uni« 
formrty  of  the  motion  of  their  ascent.  Haswell  and  H.  Anderson, 
hearing  its  distant  growlings,  laid  themselves  down  at  full  length  oa 
their  faces,  and  in  this  posture,  by  keeping  firm  hold  of  a  strong 
wooden  prop,  placed  near  the  shaft,  to  support  the  roof  of  the  mine* 
experienced  no  other  inconvenience  from  the  blast,  than  its  lifting  up 
their  legs  and  poising  their  bodies  in  various  directions,  in  the  man- 
ner the  waves  heave  and  toss  a  buoy  at  sea.  As  soon  as  the  atmo- 
spheric current  returned  down  the^shaft,  tbey  were  drawn  to  banlu 

This  expedient  of  lying  down  and  suffering  the  fury  of  the  blast  to 
roll  over  them,  is  mentioned  in  the  Life  of  Lord  Keeper  North,  under 
Ibe  year  1676.  It  is  most  efficacious  where  the  mioe  is  wet,  for  at- 
mospheric air  always  accompanies  running  water;  but  the  warning 
of  a  blast  being  usually  sudden,  it  requires  a  degree  of  experience  and 
coolness,  not  commonly  united,  to  exercise  any  precaution  against 
it.  The  miner  knowing  its  irresistible  power,  instantly  sees  the  in- 
efficacy  of  every  attempt  to  escape,  and,  like  a  physician  attacked 
by  some  incurable  complaint,  and,  conscious  that  his  art  is  unequal 
to  its  cure,  makes  no  struggle  to  save  his  life. 

As  each  of  the  party  came  up,  he  was  surrounded  by  a  group  of 
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toxioiM  inquirers.  All  their  reporte  were  equally  hopeless ;  and  the! 
second  explosion  so  strongly  corroborated  their  account  of  the  im- 
pure state  of  the  mine,  that  their  assertions  for  the  present  seemed 
to  be  credited.  But  this  impression  was  only  momentary.  On  recol- 
lection, they  remembered  that  persons  had  survived  similar  accidents, 
and  when  the  mine  was  opened,  been  found  alive.  Three  had  been 
shut  up  during  forty  days  in  a  pit  near  Byker,  and  all  that  period  had 
subsisted  on  candles  and  horse  beans.  Persons,  too,  were  not  want- 
ing to  infect  the  minds  of  the  relatives  of  the  sufferers  with  disbelief 
in  the  accounU  of  the  persons  who  had  explored  the  mine.  It  was 
suggested  to  them,  that  want  of  courage  or  bribery,  might  be  in- 
ducements to  magnify  the  danger,  and  represent  the  impossibility  of 
reaching  the  bodies  of  the  unfortunate  men.  By  this  species  of 
wicked  industry,  the  grief  of  the  neighbourhood  began  to  assume  an 
irritable  and  gloomy  aspect.  The  proposition  lo  exclude  the  atmo- 
spheric  air  from  the  mine,  in  order  to  extinguish  the  fire,  was  there- 
fore  received  with  the  cries  of"  Murder,"  and  with  determinaUont 
of  opposing  the  proceeding. 

Many  of  the  widows  continued  about  the  mouth  of  the  John  Pit 
during  the  whole  of  Monday  night,  with  the  hope  of  hearing  the 
voice  of  a  husband  or  a  son  calling  for  assistance. 

On  Tuesday  the  26th  of  May,  the  natural  propension  of  the  hu- 
man mind  to  be  gratified  with  spectacles  of  horror  was  strongly 
exemplified.  An  immense  crowd  of  colliers  from  various  parts,  but 
especially  from  the  banks  of  the  river  Wear,  assembled  round  the 
pits,  and  were  profuse  in  reproaches  on  the  persons  concerned  m  the 
mine  for  want  of  exertion  to  recover  the  men.  Every  one  had  some 
example  to  relate  of  successful  attempts  in  cases  of  this  kind,— aU 
were  large  in  their  professions  of  readiness  to  give  assisUnce ;  but 
none  were  found  to  enter  the  infiammable  jaws  of  the  mine.  Their 
reasonings  and  assertions  seem<?d  indeed  to  be  a  mixture  of  those 
prejudices  and  conceits  which  cleave  to  workmen  whom  experience 
has  afforded  a  partial  insight  into  the  nature  and  peculiarities  of 
their  profession,  and  not  to  be  grounded  on  any  memory  of  facts 
or  to  result  from  a  knowledge  of  the  connexion  between  causes  and 
effects:  and  on  this  account,  as  soon  as  the  leaders  of  the  outcry 
could  be  brought  to  listen  with  patience  to  a  relation  of  the  ap- 
pearances  that  attended  this  accident,  and  to  hear  the  reason, 
wsiffned  for  the  conclusion  that  the  mine  was  on  fire,  and  that  tbe 
per«>ns  remaining  in  were  dead,  they  seemed  to  allow  theimpracu- 
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f  ability  of  reaching  the  bodies  of  the  finfferers,  till  the  fire  was  ex* 
tinguished,  and  consequently  the  necessity  of  smothering  it  out  by 
excluding  atmospheric  air  frDm  the  mine. 

The  proprietx>rs  of  the  mine  gave  the  strongest  assurances  to  the 
crowds  that  if  any  project  could  be  framed  for  the  recovery  of  the 
men,  no  expense  should  be  spared  in  executing  it ;  if  any  person 
could  be  found  to  enter  the  mine,  every  facility  and  help  should  be 
tfibrded  him  ;  but,  as  they  were  assured  by  the  unanimous  opinion 
of  several  of  the  most  eminent  viewers  in  the  neighbourhood,  that 
the  workings  of  the  mine  were  in  an  unapproachable  state,  they 
would  hold  out  no  reward  for  the  attempt :  they  would  be  accessary 
to  no  man's  death  by  persuasion  or  a  bribe. 

The  mouth  of  the  John  Pit  had  continued  open  since  the  acci- 
dent; the  William  Pit  was  to-day  almost  wholly  muzzled  with 
planks. 

On  Wednesday  the  37tb  of  May,  at  the  clamorous  solicitation  of 
the  people,  Mr.  Straker  and  the  overman  again  descended  the  John 
Pit;  in  order  to  ascertain  the  state  of  the  air  in  the  workings.  Im- 
mediately under  the  shaft  they  found  a  mangled  horse,  in  which 
they  supposed  they  perceived  some  signs  of  life ;  but  they  had  only 
advanced  about  six  or  eight  yards,  before  the  sparks  of  the  flint 
were  extinguished  in  the  choak-damp,  and  Haswell,  who  played  the 
tnill,  began  to  show  the  effects  of  the  carbonic  poison,  by  faultering 
in  his  steps.  Mr.  Straker  therefore  laid  hold  of  him,  and  supported 
him  to  the  shaft.  As  the  baneful  vapours  had  now  taken  possession 
of  the  whole  of  the  mine,  and  they  found  it  difficult  to  breathe  even 
in  the  course  of  the  full  current  of  the  atmospheric  air,  they  imme- 
diately ascended.  But  the  afflicted  creatures,  still  clinging  to  hope^ 
disbelieved  their  report.  Wishful,  therefore,  to  give  as  ample  sa- 
tisfaction as  possible  to  the  unhappy  women,  Mr.  Anderson  and 
James  Turnbull  (a  hewer  of  the  colliery,  who  had  escaped  the  blast) 
again  went  down.  At  thirty  fathoms  from  the  bottom  they  found 
the  air  exceedingly  warm :  to  exist  without  apoplectic  symptoms  for 
more  than  a  few  yards  round  the  bottom  of  the  shaft,  was  found 
impossible,  and  even  there  the  air  was  so  contaminated,  as  to  be 
nearly  irrespirable.  When  they  ascended,  their  clothes  emitted  a 
smell  somewhat  resembling  the  waters  of  Gilsland  and  Harrowgate, 
but  more  particularly  allied  to  that  of  the  turpentine  distilled  from 
coal  tar. 

TOIm  il  S  a 
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The  report  of  these  last  adventurers  partly  succeeded  in  convinciog 
the  people  (hat  there  was  na  possibility  of  any  of  their  friends  being 
found  alive.  Some,  indeed,  went  away  silent,  but  not  satisfied; 
others  with  pitiable  importunity  besought  that  measures  to  recover 
their  friends  might  even  yet  be  adopted  and  persevered  in  ;  and 
many,  as  if  grief  and  rage  had  some  necessary  connexion,  went  about 
loading  the  conductors  of  the  mine  with  execrations,  and  threaten- 
ing revenge.  Some  were  eren  heard  to  say  they  could  have  borne 
their  loss  with  fortitude  had  none  of  the  workmen  survived  the  ca- 
lamity :  they  could  have  been  consoled  &ad  all  their  neighbours  been 
rendered  as  miserable  and  destitute  as  themselves !  From  such  a 
multitude  of  distracted  women,  unanimity  of  sentiment  could  not 
be  expected — ^no  scheme  of  proceedings  could  be  invented  fortunate 
enoog^  to  meet  with  the  approbation  of  them  all.  In  the  evening 
of  this  day  it  was,  therefore,  resolved  to  exclude  the  atmospheric  air 
from  entering  the  workings,  in  order  to  extinguish  the  fire  which 
the  explosion  had  kindled  in  the  mnie,  and  of  which  the  smoke 
ascending  the  William  Pit  was  a  sure  indication.  This  shaft  was 
accordingly  filled  with  clay  about  seven  feet  above  the  ingate  or 
entrance  from  the  shaft  into  the  drift ;  and  the  John  Pit  mouth  vras 
covered  over  with  loose  planks. 

On  Thursday  the  28th  of  May,  both  the  pits  continued  in  the 
state  they  were  left  on  the  preceding  evening;  but  early  on  the 
morning  of  the  29th,  twenty  fothers  of  additional  thickness  in  clay 
were  thrown  into  the  William  Pi^  in  order  to  insure  its  being  air- 
tight ;  and  on  the  same  day,  a  scaffold,  at  twenty *five  fathoms  and 
a  half  from  the  surface,  was  suspended  on  six  ropes,  each  six  inches 
in  circumferencey  in  the  John  Pit.  Upon  this,  ten  folds  of  straw 
were  thrown,  and  twenty-six  fothers  of  clay ;  namely  fifteen  fothers 
•n  Friday,  five  on  Saturday,  and  six  on  Sunday ;  on  which  day  the 
scaffold  was  found  sufficiently  air-tight,  by  its  holding  the  water 
poured  upon  it. 

On  the  1st  of  June,  one  of  the  ropes  of  the  scaffold  gave  way,  and 
.  on  the  next  day,  about  five  o'clock  in  the  afternoon,  the  whole  of 
it  fell  to  the  bottom  of  the  pit.  Immediately  after  this  a  second 
scaffold  was-  suspended ;  but  when  eight  fothers  of  clay  had  been 
thrown  upon  k,  4t  also  broke  its  ropes  and  fell  to  the  bottom,  about 
eight  o'clock  on  the  evening  of  the  same  day.  At  ten  o'clock 
another  expedient  was  resorted  to:  three  beams  of  timber  were 
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laid  across  the  mouth  of  the  shaft,  a  little  below  the  surface,  and 
these  were  traversed  with  strong  planks,  upon  which,  on  that  evenings 
and  early  next  morning,  a  body  of  clay  was  laid  four  feet  thick,  and 
firmly  beaten  together.  At  the  same  time  a  ten-inch  stopping  of 
brick  and  lime  was  put  into  the  tube  drift  of  this 
shaft :  this  drift  had  long  been  closed,  but  the 
additional  stopping  was  added,  for  greater  security 
against  the  fire-damp  escaping. 

Preparations  now  began  to  be  made  for  re- 
opening the  mine.  For  this  purpose  a  brattice  or 
partition  of  thin  deals,  began  to  be  put  down  the 
William  Pit;  of  which  and  its  furnace-tube  and 
whim-gin  the  annexed  figure  is  a  section.  The 
black  line  down  the  shaft  represents  .the  brattice, 
which,  in  this  case,  was  made  to  assist  the  work- 
tntn  in  raising  the  clay  thrown  down  the  shaft  on 
the  7th  and  29th  of  Maj^. 

About  this  time  many  idle  tales  were  circulated  through  the  coun- 
try concerning  several  of  the  men  finding  their  way  to  the  shafts, 
and  being  recovered.  Their  number  was  circumstantially  told— 
how  they  subsisted  on  candles,  oats,  and  beans— how  they  heard  the 
persons,  who  visited  the  mine  on  the  day  of  the  accident,  and  the 
Wednesday  following,  but  were  too  feeble  to  speak  sufficiently  loud 
to  make  themselves  beard.  Some  conjuror  too,  it  was  said,  had  set 
his  spells  and  divinations  to  work*  and  penetrated  the  whole  secrets 
of  the  mine.  He  had  discovered  one  famishing  group  receiving 
drops  of  water  from  thereof  of  the  mine — another  eating  their  shoes 
and  clothes,  and  other  such  pictures  of  misery.  These  inventions 
were  carefully  related  to  the  widows,  and  answered  the  purpose  of 
every  day  harrowing  up  their  sorrows  afresh.  Indeed,  it  seemed 
the  chief  employment  of  some  to  midce  a  kind  of  insane  q;>ort  of  their 
own  and  their  neighbours'  calamity. 

On  the  I9th  of  June,  it  was  discovered  that  the  water  oozing  out 
of  the  tubbing  of  the  William  Pit,  had  risen  to  the  height  of  S4 
feet  upon  the  clay.  On  the  3d  of  July,  this  being  all  overcome, 
the  brattice  finished,  and  a  great  part  of  the  clay  drawn  up,  iht 
sinkers  began  to  bore  a  crow-hole  at  O,  out  of  the  shaft  into  the 
north  drift.  On  the-next  day,  the  stoppings  in  the  tube  drift  of  the 
John  Pit  were  taken  down,  and  the  bore-hde  finished^  through 


Digitized  by 


Googk 


MINBSy    MBTALS^    AND    METALLINE    EAETUS.         557 

wfaicb  the  air  passed  briskly  into  the  mine^  and.  ascended  by  tha 
John  Pit  tube. 

Some  experiments  made  on  the  fire<damp»  by  coltecting  it  in 
bladders  in  the  John  Pit  tube^  before  the  bore-hole  was  opened, 
proved  that  it  would  not  ignite  previous  to  its  mixture  with  atmo- 
spheric air.  This  shaft  became  an  up*cast  at  three  in  the  afternoon, 
df  the  5th  of  July ;  at  seven  on  the  same  day»  the  fire-damp  ex- 
ploded on  its  being  exposed  to  the  flame  of  a  candle.  From  the  6tk 
to  the  Sth,  it  continued  in  the  same  state,  and  after  that  became  so 
saturated  with  atmospheric  air,  as  to  lose  that  property. 

On  the  7th  of  Jidy,  the  workmen  pierced  through  the  day  in  th» 
William  Pit  into  the  drift ;  ai|d  at  45  minutes'  past  eleven  in  the 
morning,  the  John  Pit  tube  emitted  a  thick,  continued  volume  of 
vap<L>ur,  alternately  of  a  blackish  and  a  grey  colour ;  at  five  in  the 
afternoon,  it  was  of  a  light  steam  colour,,  and  the  next  morning 
scarcely  visible. 

The  morning  of  Wedpesday  the  8th  of  July,  being  appointed  for 
entering  the  workings,  the  distress  of  the  neighbourhood  was  again 
renewed  at  an  early  hour.  A  great  concourse  of  people  collected— 
some  out  of  curiosity — to  witness  the  commencement  of  an  under- 
taking full  of  sadness  and  danger — some  to  stir  up  the  revenge  and 
aggravate  the  sorrows  of  the  relatives  of  the  sufiferers,  by  calumniea 
and  reproaches,  published  for  the  sole  piurpose  of  mischief;  but  the 
greater  part  came  with  broken  hearts  and  streaming  eyes,  in  expec- 
tation of  seeing  a  father,  a  husband,  or  son, ''  brought  up  out  of  t|ie 
horrible  pit!'' 

As  the  weather  was  warm,  and  it  was  desiraUe  that  as  much  air 
might  pass  down  the  shaft  as  possible,  constablea  were  placed  at 
proper  dutances,  to  keep  off  the  crowd.  Two  sargeons  were  also  in 
attendance,  in  case  of  accidents. 

At  six  o'clock  in  the  morning,  Mn  Straker,  Mr.  Anderson,  the 
overman  of  the  colliery,  and  six  other  persons,  descended  the 
William  Pit,  and  began  to  traverse  the  north  drift  towards  the  plane- 
board.  As  a  current  of  water  had  been  constantly  diverted  down 
this  shaft  for  the  space  of  ten  hours,  the  air  was^  found  to  be  per- 
fectly cool  and  wholesome.  Ught  was  procured  firom  steel-mills. 
As  the  explosion  bad  occuioned  several /0/i!f  of  large  masses  of  stone 
from  the  roof,  their  progress  was  considerably  delayed  by  removing 
them.    After  the  plane-board  was  reached,  a  stopping  was  put 
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across  it  on  the  right  hand^  and  one  across  the  wall  opposite  the 
drift.  The  air,  therefore,  passed  to  the  left,  and  number  six  wa» 
found. 

The  ihifti  of  men  employed  in  this  doleful  and  unwholesome 
work,  were  generally  about  eight  in  number.  They  were  four  hours 
in  and  eight  hours  out  of  the  mine :  each  individual,  therefor^ 
wrought  two  shiiU  every  34  hours. 

When  the  body  of  number  six  was  to  be  lifted  into  a  sbell  or 
coffin,  the  men  for  a  while  stood  over  it  in  speechless  horror;  tbey 
imagined  it  was  in  so  putrid  a  state,  that  it  would  fall  asunder  by 
lifting.  At  length, they  began  to  encourage  each  other  "in  the 
name  of  God"  to  begin ;  and  after  several  hesitations  and  resolu- 
tions, and  cotering  their  hands  with  oakum  to  avoid  any  unpleasant 
sensation  from  touching  the  body,  they  laid  it  in  a  coffin,  which  was 
conveyed  to  the  shaft  in  a  bier  made  for  the  purpose,  and  drawn 
'  to  bank'  in  a  net  made  of  strong  COTds. 

It  is  worthy  of  remark  that  number  six  was  found  within  two  or 
three  yards  of  the  place  where  the  atmospheric  current  concen- 
trated, as  it  pass€;d  from  the  one  pit  to  the  other ;  but  that  he  was 
lying  on  his  face  with  his  head  downwards,  apparently  in  the  posi- 
tion into  which  he  had  beei)  thrown  by  the  blast.  ^Hie  air  visited 
hip  in  vain. 

When  the  first  shift  of  men  came  up,  at  ten  o'clock,  a  message 
was  sent  for  a  number  of  coffins  to  be  in  readiness  at  the  pit.  These 
being  at  the  joiner's  shop,  piled  up  in  a  heap,  to  the  number  of  99, 
(a  most  gloomy  sight)  had  to  pass  by  the  village  of  Low  Felling. 
As  soon  as  a  cart-load  of  them  was  seen,  the  bowlings  of  the  women, 
who  had  hitherto  continued  in  their  liouses,  but  now  began  to 
assemble  about  their  doors,  came  on  the  breeze  in  slow  fitful  gusts, 
which  presaged  a  scene  of  much  distress  and  confusion  being  soon 
exhibited  near  the  pit ;  but  happily,  by  representing  to  them  the 
shocking  appearance  of  the  body  that  had  been  found,  and  the  ill 
effects  upon  their  own  bodies  and  minds,  likely  to  ensue  from  suffer- 
ing themseWes  to  be  hurried  away  by  such  violent  convulsion^  of 
grief,  they  either  returned  to  their  houses,  or  continued  in  silence 
in  the  neighbourhood  of  the  pit 

Every  family  had  made  provision  for  the  entertainment  of  their 
neighbours  on  the  day  the  bodies  of  their  friends  were  recovered : 
and  it  had  been  generally  given  out  that  they  intended  to  tak^  the 
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bodies  into  their  own  bouses.  But  Dr.  Ramsay  having  given  his  opi- 
nion that  such  a  proceeding,  if  carried  into  effect,  might  spread  pu- 
trid fever  through  the  neighbourhood,  and  the  first  body,  when  ex- 
posed to  observation,  having  a  most  horrid  and  corrupt  appearance, 
they  readily  consented  to  have  them  interred  immediately  after  they 
were  found.  Permission,  however,  was  given  to  let  the  hearse^  in  its 
way  to  the  chapel-yard,  pass  by  the  door  of  the  deceased. 

From  the  8th  of  July  to  the  19tli  of  September,  the  heart- fend- 
ing scene  of  mothers  and  widows  examining  the  putrid  bodies  of 
tbeir  sons  and  husbands^  for  marks  by  which  to  identify  them,  was 
almost  daily  renewed ;  but  very  few  of  them  were  known  by  any 
personal  mark — they  were  too  much  mangled  and  scorched  to  re- 
tain any  of  their  features.  Their  clothes,  tobacco-boxes,  shoes,  and 
the  like,  were,  therefore,  the  only  indexes  by  which  they  could  be 
recognized. 

After  finding  numbers  seven,  eight,  and  nine,  the  operations  of  the 
first  day  ceased,  aboi^t  ten  o'clock  in  the  evening.  At  six  the  next 
morning  the  workmen  began  to  put  deal  stoppings  into  the  stentings 
of  the  double  head- ways  west  of  the  William  Pit.  In  the  ailernoon 
number  4en  was  found,  and  the  third  board  south  of  the  plane-board 
discovered  to  be  much  fallen :  carrying  a  brattice  nearly  to  its  face 
was  the  last  proceeding  of  the  9th. 

Early  in  the  morning  of  the  lOtb  of  July  the  air  in  the  William  Pit 
was  discovered  to  be  casting  up  with  a  current  so  feeble  as  nearly  to 
approach  to  sti^ation.  This  being  supposed  to  be  caused  by  the 
water  collected  about  the  bottom  of  the  John  Pit  approaching  the 
roof  of  the  mine,  the  machine  was  put  in  readiness  for  drawing  it. 
A  cdlection  of  water,  amounting  to  about  4500  gallons,  was  twice  a 
week  raised  from  a  sump  or  well,  immediately  under  the  John  Pit 
shaft  This  sump  was  made  for  the  purpose  of  receiving  it  as  it 
oozed  from  the  tubbing.  The  dip  of  this  colliery  being  about  one 
yard  in  twelve  to  the  south-west,  the  lowest  part  of  the  coUiecy  was 
consequently  at  this  shaft,  and  the  little  water  that  the  mine  pro- 
duced collected  here.  The  double  head- way  was  nearly  water-level. 
The  annexed  section  may  assist  in  giving  a  clear  idea  of  the  appear- 
ance of  the  water  when  the  circulation  of  air  through  the  mine  began 
to  slop.  A  represents  the  shaft,  and  B  the  inner  narrow-bopird. 
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Hitherto  the  air  had  descended  into  the  mine  by  th^  jFqbn.  Pit 
tube :  but  now  the  clay  laid  over  the.  mouth  of  this  pit  on  the  even- 
ing of  the  Ist  of  June  was  removed,  and  the  settle  boards,  or  frames^ 
upon  which  the  corves  are  loaded,  were  re6xed.  At  45  minutes 
afler  four  o'clock  this  afternoon  the  water  began  to  be  drawn  in 
buckets,  each  containing  90  gallons :  90  buckets  were  drawn  jn  an 
hour. 

On  the  morning  of  the  11th  a  larger  stream  of  water  than  ba4 
been  hitherto  used  was  diverted  down  the  William  Pit,  with  the  ex- 
pectation of  forcing  the  air  to  descend  with  it.  This  waa  a  deair-* 
able  point  to  effect,  as  the  bodies  of  the  sufferers  might  be  mcire 
readily  obtained  by  this  pit  than  the  other;  but  as  the  water  fell 
about  the  John  Pit  the  atmospheric  current  s^t  more  strongly  down 
it :  the  attempt  was  therefore  abandoned  as  hopeless. 

The  machine  was  constantly  at  work  drawing  water  till  Monday 
the  13tb,  when  the  rubbish  occasioned  by  the  falling  of  the  two 
scaffolds  on  the  1st  of  June,  stones  blown  from  the  roof  by  the 
blast,  and  the  body  of  a  horse,  began  to  be  raised.  As  the  body 
of  the  boy  number  11  had  lain  a  long  time  in  water  it  was  perfectly 
white. 

On  Tuesday  the  14th  of  July,  as  the  workmen  were  clearing  out 
the  water-sump  at  the  bottom  of  the  John  Pit,  a  gust  of  fire*damp 
burst  from  the  workings,  and  ascended  the  shaft.  This  paused  so 
great  an  alarm  Ihat  the  cry  *'  Send  away  a  loop  V*  frbm  the  bottomt, 
and /' Ride  away !  Ride  away*/'  from  the  banksmen,  were  heard 
together.  Seven  of  the  men  clung  to  the  rope,  ,and  arrived  iafe  at 
bank  ;  and  two  old  men  threw  themselves  flat  upon  their  faces,  ia 
expectation  of  an  explosion ;  but,  after  a  second  and  simiisr  eruct^* 
tion,  the  atmospheric  current  took  it^  usual  course.  No  alteration 
was  perceived  at  the  William  Pit.  This  phenomenon  wi)s  afterw^d* 
ascertained  to  proceed  from  a  large  &11  at  that  time  taking  place  ia 
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tiie  Stable  board,  and  forcing  back  a  foul  admixture  of  the  two 
daibpa  and  common  air.  The  banksmen's  cry  so  alarmed  the  villages 
of  Higb  and  Ldwer  FeHing,  that  all  the  inhabiUnts^  young  and  old, 
hastened  to  the  pit.  At  two  o'clock  in  the  afternoon  the  work  was 
resumed. 

On  the  15th  of  July  the  bottom  of  the  plane-board  was  reached, 
where  the  body  of  a  mangled  horse  and  four  waggons  were  found. 
Though  these  waggons  were  made  of  strong  frames  of  oak,  strength- 
ened  with  hoops  and  bars  of  iron,  yet  the  blast  had  driven  both  them 
and  the  horse  with  such^  violence  down  the  inclined  plain-board  that 
it  had  twisted  and  shattered  them  as  if  they  had  been  shot  from  a 
mortar  against  a  rock.  Number  \2,  though  a  putter,  at  the  time  of 
the  accident  was  employed  at  the  meetings  of  the  inclined  plane,  to 
keep  the  .ropes  in  order  as  the  waggons  passed  each  other.  Number 
Id,  from  the  position  in  which  he  was  found,  seemed  as  if  he  had 
been  asleep  when  the  explosion  happened,  and  had  never  after  opened 
bis  eyes.  He  was  seen  about  a  quarter  before  eleven  o'clock  smoking 
his  pipe  on  the  place  where  his  body  was  found.  He  attended  to  the 
five  horses,  and  had  the  charge  of  keeping  the  waggon  and  inclined 
plane-ways  free  from  obstructions. 

After  obtaining  number  14  the  crane  was  visited.  Here  31  bodies, 
firom  number  15  to  36,  lay  in  ghastly  confusion ;  some  like  mummies, 
scorched  as  dry  as  if  they  had  been  baked.  One  wanted  its  head, 
another  an  arm.  The  scene  was  truly  IrigfatAiL  The  power  of  the 
fire  was  visible  upon  them  all ;  but  its  efiects  were  extremely  various: 
while  some  were  f.lmost  torn  to  pieces  there  were  others  who  ap« 
peared  as  if  they  had  sunk  down  overpowered  with  sleep. 

From  an  apprehension  that  the  great  body  of  fire-damp  confined 
by  the  stoppings  newly  put  into  the  walks  immediately  soudi  of  the 
I^ane-board,  might  bmrst  forth  if  kept  perfectly  tight,  ^he  atmosphe* 
ric  air  was  thrown  into  the  ftiU-way  board  by  a  stopping  placed  acro« 
the.  plane-board  a  little  above  the  crane.  As  soon  as  numbers  43, 
43,  and  44,  were  coffined,  the  air  was  conducted  to  number  45« 
After  this  the  stopping  above  the  crane  was  taken  down,  and  the 
workmen  were  employed  from  the  night  of  the  18th  to  the  morning 
•Cthe  9Sd  of  July,  in  making  a  brattice  horn  the  north-west  comer 
of  the  fourth  right-hand  pilliur  above  the  crane,  to  the  south-east 
comer  of  the  pillar  next  above  the  dnft  to  the  WiHiam  Pit  By  this 
eontrivance  the  fire-damp  on  the  south  side  of  the  plane-board  was 
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not  ooly  pent  in  by  two  rows  of  stoppings  above  the  crane,  but  it  was 
left  at  liberty  to  escape  into  the  drift  on  the  south  side  of  the  brattice 
Depresented  by  the  line  x  n  in  the  annexed  figure. 


July  the  39d.  Numbers  46  and  47,  as  well  as  39,  bad  probably 
attempted  to  make  their  escape  from  the  blast.  They  were  lying  on 
their  faces,  their  heads  downwards  and  their  hands  spread  forwards. 
46  was  working  with  48 ;  and  39,  47,  49,  and  50,  were  blasting 
stone  from  the  roof  at  49. 

Little  progress  was  made  on  the  23d ;  for  after  51  was  found, 
the  day  was  chiefly  spent  in  removing  two  heavy  falls  under  which 
52  and  53  were  buried.  The  last  of  these  had  his  employment  in 
the  second  board  south  of  the  plane-board ;  he  had  therefore  at  the 
time,  of  the  accident  either  not  commenced  his  work,  or  left  it  to  talk 
with  the  young  men  at  49. 

About  ten  oVlock  this  evening  the  piece  of  solid  coal  between  the 
face  of  the  first  board  south  of  the  Wifliam  Pit,  and  the  double  head- 
ways on  the  west  of  it,  began  to  be  pierced.  After  being  bored 
through  with  a  miner's  auger,  the  hole  was  kept  perfectly  tight  by  a 
wooden  plug,  while  a  passage  for  the  men  was  opened.  Iron  picks 
were  used  till  the  coal  was  thin,  when  it  was  battered  down  in  the 
dark  with  a  wooden  prop.  Then  picks  of  oak  and  lignum  vitae,  har- 
dened in  the  fire,  were  used  in  widening  the  avenue ;  and  the  steelr 
mills  not  suffered  to  play  till  the  air  took  a  regular  suck  past  54,  79» 
78,  and  behind  the  brattice,  x  n,  into  the  William  Pit  drift.  This 
work  was  finished  a  little  after  twelve  o'clock. 

Before  two  o'clock  in  the  morning  of  the  24th,  number  54  was 
reached.  It  is  worthy  of  remark  that  nearly  the  whole  of  the  men 
found  in  this  line  of  boards  had  fallen  on  the  very  spot  where  they 
were  employed.  In  die  progress  of  obtaining  the  bodies  from  54  to 
60,  nothing  particular  occurred  except  a  large  faU,  under  which  numf> 
ber  59  was  found. 
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On  the  95ili  of  July,  eleven  bodies,  frcNM  €1  to  71,  trere  interred. 
Number  64  was  under  a  large  fiiJL  This  fOftn  was  keeper  of  the 
Heworth  poor-house,  aad  a  fhmjfdrr  of  the  Wesleyan  sect  of  Me- 
thodists. A  ptmpMet  Ins  been  published,  containing  twenty-four 
pages,  and  entitled  «'  A  short  Account  of  the  Life  and  Christian  Ex- 
perience of  John  Thompson,  &c.  compiled  chiefly  irom  his  own 
Journal.  By  Theophilus  Lessey.  Newcastle-upon-Tyne,  printed 
by  J.  Marshall,  1812.  The  profiu  of  this  pamphlet  it  is  intended  to 
apply  to  the  relief  of  his  widow  and  ftve  orphan  children." 

The  bodies  of  59  and  64  were  the  only  ones  fallen  in  this  sheth ; 
each  board  here  was  bratticed  nearly  to  its  face,  more  with  a  view  of 
rendering  them  pure  and  clean,.  Uian  of  giving  assistance  in  obtaining 
the  bodies ;  fbr  the  workmen^  out  of  anxiety  to  recover  them,  be- 
came fearless  of  danger,  and  ventured  into  the  repositories  of  foul 
vapours  before  the  brattice  was  long  enough  to  convey  sufficient  at- 
mospheric air  into  them  to  render  them  wholesome.  The  36th  of 
July  being  Sunday,  was  a  day  of  rest. 

On  the  27th  of  July  seven  bodies  were  obtained :  79  and  73  were 
much  burnt,  but  not  much  mangled :  74,  75,  76,  77,  were  found 
buried  amongst  a  confused  wreck  of  broken  brattices,  trap-doors, 
trams,  and  corves,  with  their  legs  broken,  or  their  bodies  otherwise 
miserably  scorched  and  lacerated.  Before  78  was  found,  the  brattice, 
represented  in  the  last  figure,  was  taken  down ;  a  stopping  put  across 
the  plane-board  at  number  41 ;  and  the  air  thrown  past  79  and  54 
through  the  aperture  (which  had  been  partly  made  by  battering  dovm 
the  coal  with  a  prop)  and  thence  into  the  William  Pit.  This  wait 
on  account  of  the  prevalence  of  fire-damp,  when  45  was  found,  bad 
not  been  crossed  till  now. 

The  28th  of  July  was  chiefly  spent  in  putting  up  stq>ping8  along 
the  wall,  from  78  to  79.  Number  80  bad  been  blown  through  a 
stopping. 

Numbers  81  and  83,  the  latter  under  a  fall,  were  found  on  the 
29th  of  July. 

On  the  30th  of  July,  the  fall,  which  commenced  a  little  east  of 
82,  was  found  to  continue,  and  83  and  84  were  dug  from  beneath 
it:  85  kept  the  sheth  down-going  door  opposite  the  Wilbam  Pit  on 
the  east ;  his  hair,  which  was  of  a  light  colour,  had  been  burned  off; 
iHit  had  grown  again  to  the  length  of  an  inch  or  more. 

As  all  the  upper  parts  of  the  mine  in  which  there  was  a  likelihoo4 
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of  meeting  with  toy  bodies  had  been  once  carefally  gone  oveo  snd 
it  was  known  that  three  persons  had  not  escaped  from  the  newly 
formed  boards  on  the  south-east,  the  air,  on  the  SUt  of  July,  was  di- 
Terted,  and  thrown  up  the  head-ways  from  the  plane-board.  Number 
86  perished  by  the  first  explosion ;  for  as  H.  Anderson  escaped^  he  felt 
his  body  under  his  feet ;  but  having  a  living  boy  in  bis  arms  he  was 
unable  to  bring  him  out  He  was  employed  in  driving  a  waggon 
from  the  south  crane  at  number  88.  His  horse,  which  was  lying 
near  him,  had  been  turned  round  and  thrown  upon  its  back,  by  thf 
force  of  the  Uast ;  its  skin,  when  first  visited,  was  as  hard  as  leather^ 
and,  like  the  bodies  of  all  the  men,  covered  with  a  white  mould ;  it 
was  dragged  whole  to  the  shafl,  and  sent  to  bank  in  a  net.  After 
the  atmospheric  air  acted  a  short  time  upon  it,  its  skin  and  flesh  soon 
lost  their  solidity,  and  became  putrid. 

August  the  1st.  The  men  who  had  been  working  in  the  two 
boards  north  of  number  87,  made  their  escape  up  the  wall  in  which 
he  was  found,  to  the  crane-board,  and  thence  down  the  head-ways. 
They  called  on  him  as  they  passed  his  board,  bnt  he  made  no  an- 
swer. As  he  had  been  late  up  the  night  before,  he  is  supposed  to 
have  been  asleep  when  the  accident  happened.  He  was  not  at  the 
place  in  which  he  was  found  when  the  men  alluded  to  passed  it :  it 
therefore  appears  that  he  had  made  a  struggle  to  escape  after  it  was 
too  late  to  be  successful.  A  day  or  two  before  his  death,  he  told 
some  of  his  friends  that  he  had  a  strpng  presage  upon  his  mind  that 
he  had  only  a  very  short  time  to  live ;  but  who  has  not  many  times 
predicted  his  death  before  it  arrived  ? 

Number  88,  discovered  on  the  third  of  August,  had  the  charge  of  a 
trap-door  in  the  wall,  in  which  87  was  found.  Nature  had  left  some- 
thing deficient  in  his  brain,  which  caused  an  employment  to  be  as- 
signed him  in  which  little  memory  and  contrivance  were  required. 
He  was  found  close  to  the  crane,  under  a  very  heavy  fall. 

AU  the  trap-doors  and  stoppings  in  this  part  of  the  mine  were 
standing  when  the  workmen  escaped.  The  lamp  at  the  crane  was 
still  burning.  They  found  no  ftiUs  in  their  way  out,  nor  saw  any 
injury  done  by  the  first  explosion.  But  when  it  came  to  be  explored 
at  this  time,  the  stoppings  and  trap-doors  were  blown  down,  the 
roof  faUen,  and  as  great  marks  of  destruction  as  in  any  other  part  of 
the  mine.  It  is  therefore  probable  that  the  atmospheric  current, 
pasttng  each  way,  along  the  douUe  head-ways,  intercepted  the  pro- 
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gress  of  the  first  explosion^  and  prevented  its  igniting  the  fire-damp 
liere.  But  the  choak-damp,  pressing  up  the  head-ways  to  occupy 
the  space  of  the  atmospheric  air,  threw  a  train  of  fire-damp  from 
hence  into  some  part  of  the  mine  where  the  coal  was  burning,  and 
this  little  magazine  was  blown  up.  Perhaps  this  may  serve  to  ex- 
plain the  cause  of  the  second  explosion. 

The  workmen  now  began  to  be  employed  in  carrying  on  a  regular 
ventilation  through  the  wastes  of  the  mine  by  stoppings  of  brick. 

On  Thursday,  the  6th  of  August,  they  found  that  the  stable  board 
bad  been  on  fire,  and  that  the  solid  coal  was  reduced  to  a  cinder* 
two  feet  in  thickness.  As  far  as  the  fire  had  extended,  the  roof  was 
more  fallen  than  in  any  other  part  of  the  mine.  At  this  time  it  was 
ascertained  that  this  fall  occurred  on  the  I4th  of  July.  The  fire 
here  had  probably  been  caused  by  the  hay  igniting  at  the  explosion, 
and  communicating  to  the  coaL  The  air,  too,  while  the  pits  were 
open,  would  have  its  strongest  current  up  this  board,  and  conse* 
quently  keep  the  fire  alive.  This  was  the  only  place  in  Which  the 
solid  coal  had  been  on  fire.  In  other  parts  the  barrow-way  dtist 
was  burnt  to  a  cinder,  and  felt  under  the  feet  like  frozen  snow. 

Number  89  was  found  under  six  or  seven  feet  of  stone.  From  this 
time  the  ventilation,  and  search  for  the  remaining  bodies,  were  uni* 
formly  persevered  in,  till  September  the  1st,  when  number  90  was 
discovered ;  he  had  been  narrowly  missed  by  some  persons  who  vi- 
sited this  part  in  the  dark,  on  the  18th  of  July. 

The  ventilation  concluded  on  Saturday  the  19th  of  September, 
when  number  91  was  dug  from  under  a  heap  of  stones.  At  six 
o'clock  in  the  morning  the  pit  was  visited  by  candle-light,  which  had 
not  been  used  in  it  for  the  space  of  117  days ;  and  at  eleven  o'clock 
in  the  morning  the  tube-furnace  was  lighted.  From  this  time  the 
colliery  has  been  regularly  at  work ;  but  the  body  of  number  92  has 
never  yet  been  found. 

All  these  persons  (except  numbers  1,  4,  5,  and  50,  who  were 
buried  in  single  graves)  were  interred  in  Heworth  chapel-yard,  in  a 
trench,  side  by  side,  two  coffins  deep,  with  a  partition  of  brick  and 
lime  between  every  four  coffins.  Those  entered  as  **  unknown''  in 
the  burial  register,  have  had  names  added  to  them  since  the  search 
was  discontinued. 

[IfUroductary  Account  pr^ed  to  a  Funeral  Sermon  frcached 
on  the  occasion  by  the  Rev.  John  Hodgson."} 
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SECTION   Vlll. 
SALT   MINES. 

1.  Introducioty  Remarks. 

CuuNAiit  salt,  or,  in  the  language  of  modern  cfaeiAifttry,  muriat 
of  soda,  exists  abundantly  in  a  natire  state,  both  in  a  solid  form 
and  dissolved  in  water,  and  it  is  very  largely  obtained  from  botb 
these  states  for  commercial  use.  Dissolved  in  water  it  occurs  to  us 
in  various  ^rings,  rivers,  lakes,  and  through  the  wide  range  of  the 
ocean. 

The  cause  of  salt  in  the  immense  mass  of  waters  that  constitute 
the  ocean  is  a  very  curious  subject  of  inquiry,  upon  which  we  shaH 
touch  in  a  subsequent  chapter :  our  present  attention  is  directed  to 
it  in  a  solid  form  and  as  a  peculiar  mineral ;  and  under  this  form  it 
is  generally  known  to  oryctologists  by  the  name  of  rock-saU,  fossil' 
tali,  or  sal'gem.  Rock-salt  is  found  in  a  cubic,  fibrous,  compact,  and 
stalactitical  shape.  Its  proper  geological  situation  is  between  the 
oldest  secondary  gypsum  and  secondary  sandstone.  It  forms  conti^ 
nuous  beds  of  great  thickness,  and  often  occurs  in  large  solitary 
blocks ;  it  is  always  accompanied  by  semi-indurated  clay,  for  the 
most  part  strongly  impregnated  with  salt ;  and  alternates  with  beds 
of  swinestone,  gypsum,  limestone,  and  sandstone.  The  beds  of  salt 
are  mostly  below  the  surface  of  the  ground,  but  it  sometimes  rises 
into  hills  of  considerable  elevation .  At  Cordova,  according  to  Bowles, 
there  is  a  hill  between  four  and  five  hundred  feet  high,  composed 
entirely  of  this  mineral.  The  most  celebrated  mines  are  those 
of  Wielicza  in  Galicia,  the  Tyrol,  Poland,  Castile  in  Spain,  and 
Cheshire  in  England.  In  the  province  of  Labor  in  Hindostan  is  a 
bill  of  rock-salt  of  equal  magnitude  with  that  near  Cordova.  The 
mines  of  Iletski  in  Russia,  yield  vast  quantities  of  this  substance. 
It  is  so  plentiful  in  the  desert  of  Caramania,  and  the  air  is  so  dry, 
that  it  is  there  used  as  a  material  for  building ;  it  forms  the  surface 
of  a  large  part  of  the  northern  desert  of  Libya,  according  to  Home- 
man ;  and  is  found  abundantly  in  the  mountains  of  Peru.  /  It  has  a 
pure  saline  taste,  without  any  mixture  of  bitterness ;  and  crystalizes 
in  cubes  when  obtained  by  slow  evaporation  from  its  solution.    In 
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GenDany  ibe  mines  of  thn  kind  are  numerous :  one  of  the  largest  it 
that  at  Hallein  near  Saltzburg,  in  which  the  salt  is  hewn  out  from 
subterranean  caverns  of  considerable  range,  and  exhibiting  almost 
every  diversity  of  colour,  as  yellow,  red,  blue,  and  white  ;  in  con- 
sequence of  which  it  is  dissolved  in  water  to  be  liberated  from  its 
impurities,  and  afterwards  re-crystalized. 


2.  Salt  Mines  at  Cracoiob. 

Thbse  celebrated  excavations  exist  about  five  miles  distant 
from  the  city  of  Cracow,  in  a  small  town  called  Wielicza.  The 
town  is  entirely  undermined,  and  the  cavities  extend  far  beyond 
it.  The  length  of  the  mine  from  east  to  west  is  six  thousand 
feet,  its  breadth  from  north  to  south  is  two  thousand,  and  its 
greatest  depth  eight  hundred ;  but  the  veins  of  salt  are  not  li- 
mited to  this  extent,  for  the  depth  and  length  of  them  from  east 
to  west  are  yet  unknown,  and  only  the  breadth  has  been  hi- 
therto* deter  mined.  There  are  at  present  ten  shafts,  and  within 
the  whole  salt-mine  there  is  not  so  much  as  one  spring.  Here  a 
stranger  is  surprised,  on  his  descending  to  the  bottom,  to  find  a  kind 
of  subterraneous  commonwealth,  consisting  of  a  great  many  fami- 
lies, that  have  their  peculiar  laws  and  polity;  here  are  likewise 
public  roads  and  carriages,  horses  being  employed  to  draw  the  salt 
to  the  mouths  of  the  mine,  where  it  is  taken  up  by  engines.  These 
horses,  when  once  they  are  down,  never  more  see  the  light  of  the 
sun  ;  and  many  of  the  people  seem  buried  alive  in  this  strange  abyss, 
•ome  being  born  there  and  never  stirring  out,  though  others  have 
frequent  opportunities  of  breathin'g  the  fresh  air  in  the  fieMs,  and 
enjoying  the  light  of  the  sun.  The  subterraneous  passages  or  gal- 
leries are  very  spacious,  and  in  many  of  them  chapels  are  hewn  out 
of  the  rock-salt ;  and  in  these  are  set  up  crucifixes,  and  the  images 
of  saints,  before  which  a  light  is  kept  constantly  burning.  The 
places  where  the  salt  is  hewn  out,  and  the  empty  cavities  whence  it 
has  been  formerly  taken,  are  called  chambers.  In  some  chambers, 
where  the  water  has  formerly  stagnated,  the  bottoms  and  sides  are 
covered  with  very  thick  incrustations  of  some  thousands  of  salt- 
crystals,  one  upon  another,  many  of  them  weighing  half  a  pound 
or  more ;  and  when  any  candles  happen  to  be  brought,  the  nu- 
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merous  rays  of  light  reflected  by  these  crystals  emit  a  surprising 
lustre. 

In  some  parts  of  the  mine  huge  columns  of  salt  are  left  standing, 
to  support  the  rock.  The  number  of  miners  employed  are  between 
four  and  five  hundred,  but  the  whole  amount  of  men  who  work  it 
about  seven  hundred. 

In  this  subterranean  town  is  a  statue,  which  is  considered  by  the 
immured  inhabitants  as  the  actual  transmutation  of  Lot's  wife  into 
a  pillar  of  salt ;  and  as  this  statue  appears  either  dry  or  moist,  the 
ftate  of  the  weather  above  ground  is  inferred.  The  windings  in 
these  mines  are  so  numerous  and  intricate,  that  workmen  have  fre- 
quently lost  their  way,  their  lights  having  been  burnt  out,  and  have 
perished  before  they  could  be  found. 

The  salt  lies  near  the  sur&ce,  in  large  shapeless  masses,  out  of 
which  blocks  of  sixty,  eighty,  or  a  hundred  square  feet  may  be 
hewn ;  but  at  a  considerable  depth  it  is  found  in  smaller  lumps. 
About  six  hundred  thousand  quintals  of  salt  are  annually  dug  out 
of  these  mines.  The  worst  and  cheapest  is  called  green  salt,  from 
its  greenish  colour,  caused  by  an  heterogeneous  mixture  of  a  greyish 
mineral,  or  clay,  and  entirely  consists  of  salt  crystals  of  different  di- 
mensions. A  cask  of  this  salt,  which  generally  conuins  six  quintals, 
sells  for  about  twenty-two  Polish  guilders,  each  of  one  shillJDg  and 
two-pence  value ;  but  a  quintal  of  that  in  large  masses  or  blocks  it 
worth  thirty-two  or  thirty-three  florins,  each  florin  worth  about  six* 
pence  halfpenny :  the  difierence  being  from  one  pound  foursbiUinga 
to  four  guineas  sterling  the  cask.  A  finer  sort  of  salt  is  sold  at  a 
somewhat  greater  price,  and  firequently  in  large  blocks.  The  third 
species  of  salt  dug  out  of  these  mines  is  sal  gemma,  or  crystal  salt, 
which  is  found  in  small  pieces  interspersed  Jn  the  rock,  and  when 
detached  from  it  breaks  into  cubes  of  rectangular  prisma.  This  is 
usually  sold  unprepared.  The  colour  of  the  salt-stone  is  a  daik  grey 
mixed  with  yellow. 

These  salt-mines  have  always  made  a  part  of  the  king's  board- 
revenues,  as  they  were  termed,  and  were  generally  farmed;  but 
sometimes  the  king  has  kept  them  in  hia  own  hands,  and  appointed 
prope/  ofiicers  for  the  management  of  them.  The  office  of  mine- 
master  at  Wielicza  was  hereditary,  and  a  considerable  salary  arising 
from  them  was  annexed  to  it.  In  the  year  1772  the  empress  queen 
seiaed  upon  these  mines^  and  they  have  since  remained  annexed  U 
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the  dominions  of  the  boose  of  Austria ;  the  Kmg  of  Poland  being  put 
into  possession  of  a  territory  which  was  rendered  hereditary  in  his 
family  in  lieu  of  this  revenue. 

Dr.  Darwin  has  alluded  to  this  enormous  mine»  and  the  common 
theory  of  the  formation  of  salt,  with  his  usual  spirit,  in  the  following 
verses  of  his  Botanic  Garden. 

Ooomesf  yoo  tben  taugbt  transadlog  dews  to  pats 
TVongh  time-iaU*n  woods,  and  root-inwove  morau, 
Age  after  age ;  and  with  filtration  fine 
Dispart,  from  earths  and  sniphors,  the  saline. 

Hence  with  diflfbiive  Salt  old  Ocean  steeps 
His  emerald  sbaUows,  and  his  sapphire  deeps. 
Oft  in  wide  lakes,  around  their  warmer  brim. 
In  hollow  pyramids  the  crystals  swim ; 
Or,  fused  by  earth-bom  fires,  in  cable  blocks 
Shoot  their  white  forms,  and  harden  into  rocks. 

Thns,  cavem*d  round,  in  Cracow's  mighty  mines, 
With  crystal  walls  a  gorgeous  city  shines } 
Scooped  in  the  briny  rock  long  streets  extend 
Their  lioary  coarse,  and  glittering  domes  ascead ; 
Down  the  bright  steeps,  emerging  into  day, 
Impetuous  fountains  hnnt  their  headlong  way, 
O'er  milk-white  vales  in  ivory  chaifeels  spread. 
And  wondering  seek  their  subterraneous  bed. 
Form'd  in  pellucid  salt,  with  chisel  nice. 
The  pale  lamp  glimmering  through  the  scnlptnr'd  lee^ 
With  wild  reverted  eyes  fiiir  Lotta  stands. 
And  spreads  to  heaven,  in  vain,  her  glassy  hands ; 
Cold  dews  condense  upon  her  pearly  breast, 
And  the  big  tear  rolls  lucid  down  her  vest. 
Far  gleaming  o*er  the  town  trauttparent  fimes 
Rear  their  white  towers,  and  wave  their  golden  vanes ; 
Long  lines  of  lustres  pour  their  trembling  rays, 
And  the  bright  vault  returns  the  mingled  blase. 


S.  Rock-salt  of  Cheshire. 

In  our  own  country  the  county  of  Cheshire  is  by  far  the  most 
celebrated  quarter  for  rock  or  mineral  salt.  The  face  of  the  soil> 
the  springs  that  run  through  it,  and  the  mode  of  working  the  salt> 
are  objecU  of  high  interest  and  entertainment;  and  have  lately  been 
so  correctly  and  agreeably  described  by  Henry  Holland,  Esq.  in  the 
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first  volume  of  the  Geological  Tranfactions,  tbat  our  readers  will  be 
obliged  to  us  for  tbe  following  summary. 

Tbe  Cheshire  rock-salt^  with  a  few  exceptions^  has  yet  been  ascep* 
tained  to  exbt  only  in  tbe  valleys  of  the  Weaver  and  its  tributary 
streams ;  in  some  places  manifesting  its  presence  by  springs  im- 
pregnated with  salt ;  in  other  places  being  known  by  mines  actu- 
ally carried  down  into  the  substance  of  the  strata.  Between  tbe 
source  of  the  Weaver  and  Nantwicb,  many  brine  springs  make  their 
appearance ;  and  in  the  latter  part  of  this  course^  it  would  seem  that 
brine  might  be  obtained  by  sinking  to  some  depth  in  any  place  near 
tbe  banks  of  tbe  Weaver.  Proceeding  down  tbe  stream,  salt-springs 
occur  again  at  Winsford,  and  in  several  situations  between  Winsford 
and  Northwicb.  At  Moulton,  between  these  two  places,  a  mine 
has  been  sunk  into  tbe  body  of  rock-salt,  and  another  also  between' 
Winsford  and  Middlewich.  At  Northwicb  tbe  brine  springs  are 
very  abundant,  and  here  also  many  mines  have  been  sunk  for  the 
purpose  of  working  out  tbe  fossil  salt.  Tbe  springs  occur  again  in 
several  places  further  down  the  river,  but  none  have  been  met  with 
below  Saltersford,  about  two  miles  from  Northwieh.  At  Whitley, 
however,  two  miles  north  of  tbe  Weaver,  and  six  miles  from  North- 
wicb, a  body  of  rock-saH  is  stated  to  have  been  met  with  in  boring 
for  coal. 

On  the  course  of  the  river  Wbeelock,  brine  springs  have  been 
found  at  Lawton,  Rough  wood,  Wbeelock,  and  again  at  Middlewich, 
where  this  stream  unites  itself  with  the  Dane^  At  Lawton,  a  mine 
has  been  sunk  into  tbe  rock-saH.  In  the  valley  of  the  Bane  no  salt 
springs  actually  appear,  but  several  circumstances  indicate  that 
brine  has  at  some  former  period  been  discovered  there,  and  this  as 
high  up  the  stream  as  the  neighbourhood  of  Congleton*  No  springs 
have  been  found  in  the  valley  of  Witton  Brook,  except  at  the  pari 
ef  it  immediately  adjoining  the  Weaver  at  Northwicb. 

The  evidences  of  the  presence  of  rock-salt  occur  in  very  few 
places  out  of  these  valleys,  and  even  some  of  the  excepted  instances 
appear  to  have  a  local  relation  to  the  southern  or  central  plain. 
This  is  the  case  with  the  salt  springs  of  Dirtwicb^  in  tbe  south- 
western angle  of  Cheshire  ;  wkh  a  spring  of  very  weak  brine  lately 
found  at  Adderley,  in  the  northern  extremity  of  Shropshire  ;  and 
probably  also  with  other  saline  springs  which  occur  in  tbe  contigu* 
ous  parts  of  Fiint  aiid  Denbighshire.    At  Dunham,  however,  in  tho 
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north  of  Cheshire,  we  find  a  weak  spring,  which  cannot  strictly  be 
considered  as  connected  with  the  formations  of  the  southern  plain. 
At  Barton  and  Adiington,  in^the  southern  parts  of  Lancashire,  brine 
springs  likewise  I4>pear;  and  it  is  not  improbable  that  other  in- 
stances of  the  same  kind  may  occur  in  the  northern  portion  of  the 
great  plain.  It  appears  possible,  however,  that  these  weak  springs 
may  derire  their  sdine  contents,  not  from  distinct  sul]jacent  beds  of 
the  fossil  salt»  hut  merely  from  beds  of  clay  or  argillaceous  stone, 
strongly  impregnated  with  particles  of  the  muriate  of  soda. 

The  brines  met  with  in  this  district  are  very  generally  formed  by 
the  penetration  of  spring  or  rain  waters  to  the  upper  surface  of  the 
rock-salt,  in  passing  over  which  they  acquire  a  degree  of  strength, 
modified  by  several  circumstances,  which  it  would  be  needless  to  de- 
tail   Their  average  strength,  however,  appears  to  be  much  greater 
than  that  6f  the  springs  met  with  in  Hungary,  Germany,  or  France. 
At  Winsftrd,  Northwich,  Anderton,  Lawton,  Roughwood,  Whee- 
lock,  and  Middle wicb,  where  all  the  principal  salt-works  are  situated, 
the  brine  springs  contain  between  twenty-five  and  twenty-six  per 
cent  of  the  pure  mwriat  of  soda ;  and  in  some  of  the  springs  at  An- 
derton,  the  proportion  stands  as  high  as  96*566  per  cent.,  a  yery  near 
approach  to  the  perfect  satnration  of  the  brine.    The  earthy  salts 
4ield  in  solution  together  with  the  mnriat  of  soda  are  principally 
siuriat  of  magnesia  and  sulphat  of  lime ;  the  quantity  ef  these  va- 
rying from  ^  ptr  cent  to  2  or  to  2^  per  cent,  in  different  springs*- 
The  brine  being  pumped  out  of  the  pits,  is  first  conveyed  into  large 
reservoirs,  snd  afterwards  drawn  off  as  it  is  wanted,  into  evaporating 
pans  made  of  wrought  iron.    Here  heat  is  applied  in  a  degree  de- 
termined by  the  nature  of  the  salt  intended  to  be  manufactured, 
and  various  additions  are  made  to  the  brine,  with  a  view  either  to 
assist  the  crystalizatiou  of  the  mnriat  of  soda,  or  to  promote  the  se- 
paration of  the  earthy  salts.    The  latter  exists  in  a  very  small  pro- 
portion in  the  manufactured  sak,  and  cannot  be  supposed  in  any 
degree  to  affect  the  uses  to  which  it  is  applied.    The  importance  of 
the  Cheshire  salt  manufacture  wiH  be  sufficiently  obvious  from  the 
■tatement  that  besides  the  salt  made  for  home  consumption,  which 
annually  amounts  to  more  than  16,000  tons,  the  average  of  the 
quvntity  sent  to  Liverpool  for  exportation  has  not  been  less  than 
140/XX)  tons. 

Tbough  springs  impregnated  with  salt  occur  in  several  parts  of 
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the  Cheshire  plain,  it  may  be  remarked  that  the  rock-salt  itself  hat 
only  been  worked  into>  near  the  banks  of  the  Weaver  and  its  tri- 
butary streams.  It  was  firat  discovered  at  Marbury  near  North- 
vich>  about  one4iandred  and  forty  years  ago»  in  searching  for  coaL 
This  bed  of  rock  was  the  only  one  worked  for  more  than  a  century, 
when,  in  the  same  neighbourhood,  a  second  and  inferior  stratum 
was  met  with,  separated  by  a  bed  of  indurated  clay  from,  the  one 
previously  known.  This  lower  stratum  was  ascertained  to  possesa 
at  a  certain  depth  a  great  degree  of  purity  and  freedom  from  earthy 
admixture;  on  which  account,  and  from  the  local  advantages  of 
Northwich  for  exportation,  the  fossil  salt  is  now  worked  only  in  the 
vicinity  of  this  place. 

The  rock-salt  of  Northwich  occurs,  in  two  great  strata  or  beds, 
lying  nearly  horizontally,  but  on  different  levels,  and  separated,  the 
superincumbent  from  the  subjacent  stratum,  by  several  layers  of 
indurated  clay  or  argillaceous  stone.  These  intervening  beds  pos- 
sess in  conjunction  a  very  uniform  thickness  of  ten  or  eleven-  yards, 
and  are  irregularly  penetrated  by  veins  of  the  fos»il  salt.  Though 
the  evidence  on  the  subject  is  not  entirely  of  a  positive  nature,  there 
seem  strong  grounds  for  believing  that  the  beds  of  rock-salt  at 
Northwich  are  perfectly  distinct  from  any  others  in  the  salt  district, 
forming  what  the  Germans  would  call  liegmde  stocke,  lying  bodies- 
or  masses  of  the  mineraL  It  will  readily  be  conceived  that  there  is 
much  difficulty  in  acquiring  preciite  information  with  respect  to  the 
extent  and  limitation  of  these  great  masses,  and  that  there  are  many 
sources  of  error  to  which  such  an  inquiry  is  liable.  There  are, 
however,  a  few  leading  facts  upon  which  dependence  may  be  placed, 
and  which  will  be  admitted  to  furnish  fair  grounds  for  deduction. 
,  It  would  appear  that  the  great  beds  of  rock*salt  at  Northwich 
assume  a  general  longitudinal  direction  from  north-east  to  south- 
west, the  line  which  has  .been  traced  upon  them  in  this  direction 
being  a  mile  and  a  half  in  length,  and  no  direct  evidence  existing 
that  they  may  not  extend  further  in  these  points;  while  their  trans- 
verse extent,  as  measured  by  a  line  at  right  angles  to  the  former,  is 
much  more  limited,  probably  not  exceeding  in  any  place  one  thou- 
sand three  hundred  or  one  thousand  four  hundred  yards.  Several 
circumstances  concur  in  giving  probability  to  this  statement.  Let 
two  parallel  lines,  drawn  from  N.  £.  to  S.  W.,  with  an  intervening 
distance  equal  to  about  half  their  length,  beempbyed  \q  designate 
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the  supposed  extent  of  the  subjacent  rock-salt.  In  a  mine  which 
approaches  very  nearly  to  the  eastern  limit  of  the  area  thus  formed, 
the  upper  bed  of  rock-salt  was  actually  worked  through  in  an  hori* 
zontal  direction  on  this  side,  and  discovered  to  be  going  off  with  a 
very  rapid  declivity.  A  similar  fact  has  been  stated  with  respect  to 
another  pit  further  to  the  south  on  the  same  line  of  boundary  ;  but 
as  the  mine  was  destroyed  many  years  ago  by  the  ingress  of  fresh 
water,  thk  statement  is  considerably  more  doubtful  than  the  former. 
It  may  be  remarked  too,  that  in  sinking  for  brine  a  liule  beyond,  or 
out  of  the  area,  on  this  side,  the  brine  met  wilh  is  of  a  very  weak 
and  inferior  kind,  and  at  a  short  distance  altogether  disappears. 
Appearances  leading  to  the  same  conclusion  of  the  sudden  termi- 
nation of  the  body  of  rock-salt  occur  on  the  opposite  side  of  the  area 
marking  its  extent.  In  a  mine  at  the  northern  extremity  of  the 
western  line  of  boundary,  a  shaft  situated  nearer  to  this  Une  is 
fifteen  yards  deeper  than  another  shaft  immediately  contiguous,  ap* 
parently  in  consequence  of  the  rapid  sinking  of  the  rock-salt  at  this 
point.  In  most  of  the  pits  on  this  side,  the  upper  bed  of  rock  is 
met  with  at  a  depth  of  from  thirty  to  forty  yards ;' yet  at  Barnton> 
a  mile  further  to  the  west,  and  on  the  same  or  a  lower  level,  none 
was  met  with  in  a  sinking  of  one  hundred  and  fifteen  yards. 

Corresponding  appearances  have  been  observed  in  the  body  of 
Tock-salt  which  occurs  at  Moulton,  between  Winsford  and  North- 
wich,  where  in  two  sinkings  on  the  same  level,  and  at  the  distance 
of  one  hundred  yards  from  each  other,  the  difference  in  the  depth  at 
which  the  rock  was  found  was  nearly  twenty  yards,  a  circumstance 
from  which  the  limitation  or  going  off  of  the  bed  at  this  particular 
point  may  reasonably  be  inferred. 

Another  important  observation  with  respect  to  the  Northwich 
rock-salt  is,  that  there  seems  to  be  a  progressive  thfnning  of  the 
upper  bed  of  salt  from  N.  W.  to  S.  E.,  or  in  a  direction  nearly  at  right 
angles  to  the  longitudinal  extent  of  the  stratum.  Though  much 
uncertainty  exists  with  respect  to  the  rate  and  progression  of  this 
decrease,  the  general  fact  seems  to  be  sufficiently  confirmed  by  ob^ 
servations  taken  from  different  mines.  In  those  which  have  been 
sunk  near  to  the  western  or  north-western  side  of  the  area  before 
described,  the  thickness  of  the  upper  bed  has  been  very  generally 
twenty-eight,  twenty-nine,  or  thirty  yards.  Proceeding  towards  the 
east  or  iouth«east,  we  find  this  thickness  decreasing  to  twenty-five 
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jards,  and  in  the  mines  near  the  eastern  boundary  the  bed  of  rock- 
9alt  comes  doirn  to  twenty,  eighteen,  and  even  seventeen  yards  in 
thickness.  It  will  be  observed  that  this  thinning  takes  place  in  fl 
general  direction  from  the  nearest  sea-coast ;  the  thickest  part  of 
the  body  of  rock  being  situated  furthest  down  the  Weaver,  and  just 
abova  the  contraction  which  takes  place  in  the  valley  of  the  river  at 
Anderton. 

Besides  this  general  ?ariation  of  surface  in  the  superior  stratum  of 
rock-salt,  it  has  been  found  that  there  is  a  considerate  irregularity 
of  level  on  its  upper  surface.  In  one  of  the  mines,  in  whicfa  a  tun- 
nel was  carried  one  hundred  yards  alon^  this  surface,  many  small 
risings  and  depressions  were  met  with ;  and  similar  appearances  have 
been  observed  in  the  other  mines  near  Northwich. 

The  depth  at  which  the  upper  bed  of  rock-salt  is  found,  though 
varied  by  several  of  these  circumstances,  depends  pr'mcipally,  of 
course,  upon  the  surface  of  the  ground  above,  which  at  North wich« 
from  the  confluence  of  streams  there,  is  somewhat  irregular.  In  the 
greater  number  of  the  mines,  it  is  met  with  at  a  depth  varying  from 
ihirty-five  to  forty  yards.  The  smallest  depth  at  whkh  it  has  been 
found  is  in  a  mine  situated  close  to  Witton  Brook,  about  half  a  mile 
above  the  entrance  of  this  stream  into  the  Weaver.  Here  it  appears 
at  twenty-nine  yards  from  the  surface  ;  and  a  general  estimate  of 
level  from  this  mine  shows  that  the  upper  surface  of  the  saJt  is  at 
least  twelve  or  thirteen  yards  below  the  low-water  mark  of  the  sea 
at  Liverpool ;  a  fact,  perhaps,  not  wholly  unimportant  aa  regards  our 
ideas  of  the  formation  of  this  mineral. 

The  thickness  of  the  upper  bed  of  salt  at  Northwich  has  been  al- 
ready stated  to  vary  from  twenty  to  thirty  yards :  that  of  the  lower 
bed  has  never  yet  been  ascertained  in  any  one  of  the  mines  in  this 
district.  The  workings  in  this  lower  stratum  are  usually  begun  at 
the  depth  of  from  twenty  to  twenty-five  yards»  and  are  carried 
down  for  five  or  six  yards,  through  what  forms,  as  will  afterwards 
be  mentioned,  the  purest  portion  of  the  bed.  In  one  of  the  mines 
a  shaft  has  been  sunk  to  a  level  of  fourteen  yards  still  lower,  with* 
out  passing  through  the  body  of  rock-salt.  We  have  thus  an  ascer- 
tained thickness  of  this  bed,  of  about  forty  yards,  and  no  direct 
evidence  that  it  may  not  extend  to  a  considerably  greater  depth. 

Though  only  two  distinct  beds  of  the  fossil  salt  have  been  met 
with  at  Northwich,  it  has  been  ascertained  that  the  same  limitations 
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do  not  exist  tbroughout  tie  whole  of  the  salt  district.  At  Lawton, 
near  t^  sovrce  of  the  river  Wheetock,  these  distinct  beds  were 
fooad,  separated  by  strata  of  indurated  cYay;  one>  at  the  depth  of 
fbrtj^two  yards,  four  feet  in  thickness ;  a  second,  ten  yards  lower, 
and  twehe  feet. thick ;  and  a  third,  fifteen  yards  still  further  down, 
which  was  sunk  into  twenty-four  yards,  without  passing  through  its 
aabstance.  Coal  is  found  and  worked  within  two  or  three  miles  of 
this  place,  and  the  only  limestone  known  in  the  county  of  Chester, 
is  got  from  the  hills  which  here  form  the  southern  boundary  of  the 
plain«  In  no  other  parts  of.the  salt  district,  than  at  Northwich  and 
Lawton,  has  the  upper  bed  of  rock  been  worked  through. 

The  strata  passed  through  in  going  down  to  the  npper  bed  of 
rock  are  nearly  horizontal  in  position,  and  very  uniform  in  their 
structure,  consisting  in  every  instance  of  beds  of  clay  an.d  marl ; 
and  these,  with  the  exception  of  a  few  of  the  most  superficial,  ap- 
pearing in  simikir  progression  in  each  mine.  The  clays,  or  argilla- 
ceous stone,  of  which  these  beds  are  composed,  are  indurated  in 
differeBt  degrees,  tinged  with  various  shades  of  red,  blue,  brown, 
to.  and  usually  contain  a  portion  of  sulphat  of  lime.  They  are 
known  to  the  miners  by  the  general  name  of  metals ;  a  distinctive 
q^pellation  being  given  to  each  from  the  shade  of  colour  which  it 
assumes.  It  wiU  be  observed  that,  though  these  clays  in  general 
possess  a  considerable  degree  of  induration,  there  are  some  of  them 
sufficiently  porous  to  admit  the  passage  of  water  through  their  sub- 
stance. Where  this  structure  of  the  clay  occurs  it  goes  by  the'name 
of  the  shaggy  metal,  and  the  fresh  water  which  makes  its  way 
through  the  pores  has  the  expressive  appellation  of  Roaring  Meg. 
Thia  epithet  will  not  appear  too  strong,  when  it  is  mentioned  that  in 
the  mine  from  which  the  section  of  strata  was  taken,  and  where 
the  shaggy  metal  was  found  at  the  depth  of  twenty-six  yards,  the 
qMAHtity  of  water,  ascertained  to  issue  from  its  pores  in  one  minute, 
WHS  not  less  than  three  hundred  and  sixty  gallons  ;•  a  circumstance 
gnratly  enhancing  the  difficulties  of  passing  a  shaft  down  to  the  body 
ofrock-ssdt. 

A  portion  of  salt,  sufficient  strongly  to  afiect  the  taste,  is  found 
to  exist  in  many  of  these  beds  of  argillaceous  stone :  and  this^salt* 
Bess  increases,  as  might  be  expected,  as  we  approach  the  body  of 
the  rock-salt.  In  the  strata  or  layers  immediately  above  the  rock, 
wl^ich  in  all  the  mines  are  perfectly  uniform  in  their  appearance  and 
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Structure,  it  is  particularly  remarkable.  It  may  be  observedit  how- 
ever,  that  there  are  not,  in  these  strata,  any  veins  of  rock-salt  cod* 
nected  with  the  great  mass  below :  on  the  contrary,  the  line  of  di- 
vision between  the  clay  and  rock-salt  is  drawn  with  great  distinct* 
ness  in  every  instance,  and  presents  none  of  those  inequalities  which 
would  arise  from  a  mutual  penetration  of  the  strata. 

It  may,  perhaps,  be  considered  as  a  decided  fact,  that  no  marine 
exuviae  or  organic  remains  are  found  in  the  strata  situated  over  the 
rock-salt ;  and  the  almost  universal  occurrence  of  gypsum,  in  coo- 
nection  with  beds  of  fossil  salt,  b  another  fact  worthy  of  observa^ 
tion.  This  connection  appears  in  the  salt  mines  of  Hungary, 
Transylvania,  and  Poland,  as  well  as  in  those  of  Cheshire,  and  it 
has  led  Werner  to  assign  to  the  rock-salt  and  flo^tz  gypsum  a  con- 
junct situation  in  bis  Geognostic  System.  The  gypsum,  contained 
in  the  clays  over  the  Cheshire  rock-saU»  occurs  in  varying  propor- 
tions, and  under  different  appearances  in  the  several  beds  passed' 
through.  It  is  found  both  in  large  masses  and  in  small  granular 
concretions.  The  compact,  foliated,  and  fibrous  varieties  are  all 
met  with ;  the  last  of  these  occurring  in  very  considerable  propor- 
tion. 

The  fineness  or  purity  of  the  rock  is  a  circumstance  very  important 
to  the  interests  of  the  mining  proprietor,  and  in  this  point  consider- 
able varieties  appear  in  difiPerent  parts  of  the  straU.  The  great  body 
of  the  rock-salt,  both  in  the  upper  and  lower  stratum,  is  composed 
of  crystals  of  muriat  of  soda,  intimately  mixed  with  certain  pro- 
portions of  clay  and  oxyd  of  iron,  giving  to  the  mass  a  red  or  red- 
dish-brown tinge ;  and,  in  addition  to  these  constituent  parts,  con^ 
tains  likewise  certain  earthy  salts,  the  sulphat  of  lime,  and  the  mu- 
riats  of  lime  and  magnesia,  but  these  in  small  proportion.  In  every 
part,  however,  of  this  compound  rock,  we  find  separate  crystdine 
concretions  of  muriat  of  soda,  variously  disposed,  sometimes  occur- 
ring distinctly  in  the  cubical  form ;  in  other  places  in  masses  of 
larger  size^  and  irregularly  shaped.  The  colour  of  these  concretions, 
which  are  of  the  foliated  species  of  fossil  salt,  is  usually  a  greyish, 
or  milk-white ;  they  are  always  translucent,  and  often  attahi  a  con- 
siderable degree  of  transparency.  It  would  appear  that  ihey  con- 
tain the  muriat  of  soda  in  its  purest  form ;  the  sulphat  of  lime  in 
specimens  of  this  kind  being  scarcdy  distinguishable  by  the  ddicate 
tesu  applied  to  its  discovery. 
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Thift  finer  rodk-talt  occurs  not  only  in  separate  concretions,  but 
also  in  veins  Intersecting  the  coarser  mass,  and  in  the  rims  or 
borders  of  the  different  polyhedral  figures  mentioned.  lu  proportion 
▼aries  both  in  the  two  great  beds  of  rock,  and  likewise  in  different 
parts  of  the  same  bed ;  and  it  is  a  regard  to  this  circumstance 
which  ^determines  the  situation  and  extent  of  the  workings  in  the' 
sereral  mines.  In  the  upper  bed  this  yariety  is  less  considerable 
than  in  the  lower;  but  here  the  substance  of  the  rock-salt  is  evi- 
dently purer  three  or  four  yards  above  the  lower  surface  than  in 
other  parts  of  the  same  stratum,  and  continues  so  for  about  four  feet. 
In  the  lower  bed,  the  first  twenty  or  twenty-five  yards  passed 
through  contain  a  proportion  of  earth  as  large  as  in  the  upper  stra- 
tum :  at  this  depth,  however,  a  greatly  increased  degree  of  purity 
appears,  which  is  continued  for  five  or  six  yards  further  down,  When 
the  proportion  of  earthy  admixture  again  becomes  as  large  as 
before. 

It  is  invariably  this  purer  portion  of  the  lower  bed  which  is  at 
present  worked  in  the  Northwich  mines,  and  the  rock-salt  obtained 
from  it,  being  principally  exported  to  the  Baltic,  obtains  the  name 
of  Prussian  rock.  The  extent  of  the  cavity  formed  by  the  work- 
ings varies  in  di£ferent  mines ;  the  average  depth  may  probaUy  be 
taken  at  about  sixteen  feet  In  some  of  the  pits,  where  pillars  six 
or  eight  yards  square  form  the  supports  of  the  mine,  the  appearance 
of  the  cavity  is  singularly  striking,  and  the  brilliancy  of  the  effect 
is  greatly  increased  if  the  mine  be  illuminated  by  candles  fixed  to 
the  side  of  the  rock.  The  scene  so  formed  would  almost  appear  to 
realize  the  magic  )>alaees  of  the  eastern  poets.  Some  of  the  pita 
are  worked  in  aisles  or  streets,  but  the  choice  here  is  wholly  arbi* 
trary.  The  methods  employed  in  working  out  the  rock-salt  offer 
nothing  worthy  of  notice.  The  operation  of  blasting  is  applied  to 
the  separation  of  large  masses  from  the  body  of  the  totk,  and  these 
are  afterwards  broken  down  by  the  mechanical  implements  In  com- 
mon use.  The  present  number  of  mines  is  eleven  or  twelve,  froin 
which  there  are  raised,  on  an  annual  average,  fifty  or  sixty  thousand 
tons  of  rock-salt.  The  greater  part  of  this  quantity  is  exported  to 
Ireland  and  the  Baltic  :  the  remainder  is  employed  in  the  Cheshire 
district  in  the  manufacture  of  white  salt  by  solution  and  subsequent 
evaporation. 

|t  is  very  doubtful  whether  in  any  insUnce  the  body  of  rock-salt 


Digitized  by 


Google 


can  be  consideced  ••  stratified^  or  dispoaed  in  distlBct  h3^ti«.  A 
perpendiciilar  aecfioa  does  sometames  indeed  proMut  irregular  ap- 
pearances of  tjiis  kind,  and  more  especially  in  the  purer  part  of  tlie 
lower  bed ;  bat  the  greal  body  ^  the  rock  ofim  ta  the  eye  merely 
a  confused  red  mass»  varied  bete  and  there  by  the  occurRnce  of  the 
crystahne  portions  of  salU  v 

One  of  tbe  most  striking  facts  eonneeted  with  the  ioltmal  stmc* 
lure  ol"  tbe  North  widi  rock-saU»  it  the  appearance  obterrable  on  the 
surface  of  an  horiaontal  section  of  the  rodu  as  viewed  in  any  of  the 
min^  On  this  surface  may  be  traced  varioos  figures,  more  or  less 
distinctly  marked,  and  differing  eonstderaWy  in  the  fiirma  which  they 
assume ;  some  appearing  aearly  circular,  others  perfectly  pentago* 
nal,  and  others  again  having  an  irregular  palyhedral  form«  The 
lines  which  form  the  boundary  of  these  ftgurca  are  composed  of  eiD- 
tremdy  pure  white  salt,  forming  a  division  between  ^  coarse  red 
rock  exterior  to  the  figure,  and  the  equally  coarse  rock  included 
within  its  area.  These  bordering  lines  or  rims  vary  firom  two  to  six 
inCfhes  in  width.  The  figures  theasselves  dtfi^  gaoatf y  in  sioe ;  soma 
of  th^pi  being  less  than  a;  yard  hi  diameter,  others  as  much  aa  three 
or  four  yards;  and  they  vesy  flrequently  are  observed,  one  within 
another,  gradually  diminishiiig  in  size  to  a  centre.  Professor  Play* 
fi^ir,  iphis  Olustrations  of  the  Huttonian  Theory,  has  stated,  that  the 
compression  of  these  figures  is  always  mutual;  the  flat  side  of  ^one 
being  turned  to  tbe  flat  side  of  another,  and  never  an  angle  to  an 
angle>  nor  an  angle  to  a  siik-  This  remark  seema  perfectly  founded 
in  &ct.  From  the  mode  of.  working  tbe  mines,  it  is  difficult  to 
ascertain  tbe  progressive  aj^arapce  of  these  figures  in  a  perpendi* 
cu^r  plane.  It  has  been  sUted  tjhat  their  form  is  a  pyramidal  one, 
tbe  area  enlarging  by  a  determinate  r^o  of  increase  aa  they  are 
traced  downwards ;  but  several  ckcuenstaoccs  induce  us  to  consider 
this  statement  as  a  very  doubtful  one,  and  eeriaksly  founded  iq>on 
insufficient  eridenoe. 

One  very  important  negative  fact  reaaains  to  be  mentioned  with 
respect  tp  the  internal  structiure  of  the  Cheshire  rock*salt,  via.  that 
no  organic  impressions  or  remains  have  ever  bten  met  irith  in  any 
of  tbe  beds  of  the  mineral  which  have  been  wovked  in  this  district. 
This  fact  rests  on  eyidience  of  a  satisfactory  kiMk.and  there  is  not, 
perhaps,  more  than  a  single  instance  adduced  in  opposition  .to  it, 
and  tliat  of  a  very  da)>ions  nature^    Tl^  saffu?  irauurk  may  be  ap- 
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ph^A  to  the  HrktM,  of  argillaceous  atone  Ketween  tlie  two  beda  ^ 
rook-«aa)t.  The  reins  <of  rock-salt  hftersectin^  these  intermeciiaia 
krata  contain  principally  the  fihroas  variety  of  the  fossil.  It  may 
be  remarked  too  of  these  strata,  that  at  therr  junction  with  the 
«pper  and  lower  beds  of  rock«salt»  the  lines  of  dWision  are  nearly  at 
distinct  as  that  between  the  upper  bed  of  rock  mid  the  sitperincum^ 
bent  layers  of  argillaceous  stone. 

The  general  situation  of  the  rock-salt  in  Transykania  and  Poland 
Is  very  similar  to  that  which  it  occupies  in  Cheshire ;  the  beds  of 
this  mineral  being  disposed  in  small  plains,  bounded  by  hills  of  Uk^ 
considerable  height,  forming  a  kind  of  basin  or  hollow,  from  which 
there  is  usually  only  a  narrow  egress  for  the  waters.  The  situation 
of  the  Austnan  salt-mines  near  Salsburg  is  however  very  dtfiferenC 
The  mineral  here  appears  to  be  disposed  in  beds  of  great  thickness^ 
■4rhich  occur  near  the  summit  of  likne*stone  hiHs,  at  a  great  elevu* 
tlon  above  the  adjoining  coimtry.  This  fact  is  a  singular  one ;  and; 
if  we  admit  the  idea  that  rock-salt  is  formed  froaci  the  waters  of  the 
aea>  makes  it  necessary  to  suppose  the  oceurrenoe  on  this  sp^t  of 
the  most  vast  and  wonderlbl  changes.  M.  Hasenfrats  states  it  as  a 
general  fkct^  that  in  countries  where  salt-mines  occur,  fragments  of 
primitive  rocks  appear  in  great  abundance  over  these  beds,  h  does 
not  seem,  however,  that  Miy  deduction  of  importance  can  be  con* 
nected  with  this  fact 

The  dispositiott  of  the  beds  of  salt  in  the  continental  mines  seeust 
to  be  very  generally  a  horizontal  mne,  and  as  in  the  English  nines 
they  are  separated  by  strata  of  clay  of  a  varying  thickness.  It 
would  appear,  however,  with  respect  to  extent  of  dimensions^  thai 
they  are  in  general  greatly  inferior  to  the  bodic*  of  roek-sdt  met 
with  in  our  own  island.  In  Hungary  an<  Potand  these  beds  do  nal 
present  a  thickness  of  more  than  one  or  two  feet»  and  ave  separated 
by  layers  of  clay  a  few  inches  in  thickness.  Much,  however,  it  ia 
evident,  must  depend  upon  the  number  of  the  beds  thus  disposed  j 
but  this  I  do  not  find  any  where  noticed.  The  earthy  saline  con- 
tents of  the  fbreign  rock-salt  very  exactly  resemble  those  of  the 
Cheshire ;  the  gjrpsum  existing  in  much  larger  proportion  than  the 
other  earthy  salts«  and  appearing  in  considerable  masses,  both  dis- 
tinctly, and  in  mixture  with  the  beds  cf  day.  It  is  an  important 
fkct,  however,  that  sea-sheMs  and  other  marine  exuviae  are  found  in 
these  beds  of  claj  and  gypsum ;  a  circumstance  which  never  occuri 
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in  the  Chesbirc  dubcs.  It  would  teem  Chat  the  portieD  of  oxyde  of 
ifoo  combined  with  the  clay  in  the  wbetance  of  the  Xkigiiah  rock* 
•alt  does  not  exist  in  the  mineral  as  found  abroad,  or  at  least  in  tf 
pffoportioB  not  so  considerable. 

.  The  comparative  eommerciai  value  of  the  English  and  Polish 
mines  is  best  ascerUined  by  the  fact,  that  many  thousand  tons  of 
rock'salt  are  annually  sent  from  Cheshire  to  the  parts  of  the  Prus* 
iian  coast  most  nearly  adjacent  to  the  salt-mines;  independently  of 
the  large  supplies  of  the  English  manufactured  white  salt  which  are 
exported  to  the  same  country. 

With  respect  to  the  theory  of  the  formation  of  rock-salt,  it  musi 
be  acknowledged  that  though  there  are  some  difficulties  connected 
with  the  supposition,  little  doubt  can  exist  of  the  general  fact,  that 
the  beds  of  this  mineral  have  beew  formed  by  deposition  from  the 
waters  of  the  sea*  Such  an  opinion  acquires  much  probability  from 
the  situation  in  which  these  beds  usually  occur ;  occupying  the  valleys 
and  lower  parts  of  plains,  which  are  so  surrounded  by  hilU  of  secon^ 
dary  formation,  as  to  leave  only  a  narrow  egress  for  the  waters  col- 
lected on  their  surface.  This  structure  of  the  plain  constituting  the 
lalt  diurict  of  Cheshire,  regarded  in  its  general  character,  leads 
•trongly  to  the  conclusion  that  the  waters  of  the  sea  must,  at  some 
former  period,  have  occupied  the  lower  paru  at  least  of  the  basin 
thus  formed,  which  at  that  time  had  a  level  eighty  or  one  hundred 
yards  lower  than  the  one  now  appearing*  To  account  for  the  great 
depositions  of  salt  in  the  lower  parts  of  this  basin,  it  is  necessary  to 
tuppose  that  some  barrier  must  have  been  aderwardu  interposed  to 
prevent  the  free  communication  of  the  waters  of  the  sea  with  those 
thus  collected  ;  and  the  general  course  of  the  streams,  the  position 
of  the  beds  of  rock-salt,  and  the  contractions  in  the  valley  of  the 
Weaver,  which  appear  below  Northwich  at  Anterdon  and  Frods- 
bam,  point  out  with  some  distinctness  the  place  where  these  obstruc*. 
tions  may  probably  have  occurred. 

To  explain  the  appearance  of  the  strata  of  indurated  clay,  inter- 
mediate between  the  beds  of  salt,  we  must  suppose  that  the  oh- 
ttruction  still  continued,  when  the  deposition  of  salt  from  the  waters 
first  confined  had  nearly  ceased ;  and  that  at  this  period  the  deposi- 
tion  of  clay,  which  bad  hitherto  been  going  on  in  coajunction  with 
that  At  the  salt,  proceeded  in  a  great  measure  alone ;  the  salt  which 
yemained  in  the  water  being  meiely  sufficient  to  form  small  veins  in 
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Sis  mibstance.  'When  these  strata  had  been  deposited  to  a  thtcknest 
often  or  eleven  yards,  it  would  appear  that  the  barrier  preventing  the 
•access  of  the  sea  to  the  basin  or  plain  ;vras  a^in  so  far  removed  as 
to  allow  the  entrance  of  a  fresh  body  of  sea-water;  from  the  gradual 
evaporation  of  which,  the  formation  of  the  upper  bed  of  rock*salt 
took  place;  and  there  being  then  no  further  admission  of  sea-water 
to  the  plain,  the  superincumbent  strata  of  clay  and  marl  were  succes* 
sively  deposited  in  the  order  in  which  they  at  present  appear. 

This  is  a  general  sketch  of  the  probable  mode  of  formation  of  the 
Cheshire  rock  salt ;  but  as  it  would  seem  very  doubtful  whether  any 
single  accumulation  of  sea-water  could  contain  the  materiab  of  de- 
positions possessing  so  great  a  thickness,  the  theory  might  perhaps 
be  successfully  modified,  by  supposing  the  barrier  before  noticed  to 
have  had  such  an  elevation  in  Uie  progressive  stages  of  the  depoaU 
lion  of  the  salt,  as  to  allow  the  very  frequent  ingress  of  sea-water 
hito  the  basin.  Admitting  this  idea,  we  must  suppose  that  the 
formation  of  the  strata  of  indurated  clay  between  the  beds  of  rock* 
salt,  took  place,  either  during  some  intermission  of  these  overflowings, 
or  when  there  was  a  great  predominance  of  this  earth  in  the  water 
from  which  the  depositions  were  made.  It  seems  probable  too  that 
the  veins  of  salt  iqtersecting  these  strata  were  formed  rather  by  the 
penetration  of  water  holding  salt  in  solution,  from  the  upper  bed  of 
rock*sa]t,  than  by  a  direct  deposition  from  the  waters  of  the  sea. 
With  respect  to  the  sources  of  the  clay,  combined  with  the  substance 
of  the  rock-salt,  or  found  in  intermediate  and  superincumbent  bed^ 
little  doubt  can  exist  that  it  has  been  derived  from  the.  decomposiiioa 
of  more  ancient  rocks,  of  the  situation  and  precise  characters  of 
which  no  vestiges  now  remain. 

This  general  idea  of  the  formation  of  the  Cheshire  rock-salt  de- 
rives confirmation  from  the  fact  that,  with  the  exception  of  the 
sulphat  of  magnesia,  the  same  earthy  salts  occur  together  with  the 
muriat  of  soda  in  these  strata,  as  are  met  with  in  the  waters  of  the 
sea.  The  circumstance  of  the  beds  decreasing  in  thickness  as  they 
recede  from  the  sea,  may  perhaps  be  Idmitted  as  another  argument 
in  behalf  of  the  opinion. 

The  principal  objection  to  the  theory  undoubtedly  is,  the  non- 
existence of  marine  exuvi®  either  in  the  rock-salt  or  in  the  adjacent 
strata  of  day;  a  fact  very  difficult  to  connect  with  the.idQa  of  ,a 
deposition  from  the  waters  of  the  sea.     Other  objections,  though 
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perhaps  of  leu  moment,  arke  from  the  appearanoe  of  the  earlhj 
salts  in  smaller  proportion  in  the  rock-salt  than  in  sea-water:  from 
the  apparentJlj  partial  deposition  of  the  beds,  and  firom  the  difficulty 
of  expltttJiing  the  formation  of  the  figured  appearances  which  occur 
Ml  the  substance  of  the  rock.  These  drcamstances,  however,  will 
by  no  means  authorize  us  to  reject  the  general  idea  which  has  been 
given  of  the  origin  of  this  mineral,  strengthened  as  it  is  by  the  ntu* 
ation  and  appearances  observed  in  the  foreign  salt  mines,  where  the 
proofs  of  m^ine  deposition  are  still  stronger  than  those  presented  in 
the  Cheshire  distncU 

Section  of  the  Strata  sunk  through  to  the  $econd  Bed  of  Roek-Salt,  ai 
IVitton,  near  Northwtch. 


No. 


Nature  of  the  Btrata. 

Calcareous  mail 

Indurated  red  clay    .    .    • •    •    . 

Indurated  hliie  clay  with  saad     *^ •    • 

Argillaceous  narl ^  ••••••    • 

Indurated  blue  clay  .•..••••..•• 
Red  clay,  with  sidphat  of  lime  irregulafly  teteivectfaia  it 
lodnrated  blue  aod  brown  clay,  with  gcaios  of  sulpbat 

of  lime  ratertpersed  • 

ladnrated  brown  clay,  vriMi  sulpbat  of  lime  erystaliied 

in  irrei{ular  mamet,  and  in  large  proportion  .    • 

Indurated  blue  clay,  laminated  with  tnlphat  of  lime  . 

Argillaceous  marl 

Indurated  hrowa  cbiy,  laminated  with  sulpbat  of  iuno 
Indurated  blue  clay,  with  laminae  of  sulpbat  of  lime  • 

Indurated  red  and  bine  clay 

ladaraled  hrown  day,  with  sand  and  salphat  of  Hme 
irregularly  interspersed  through  It.  The  fresh 
water  (S60  ^aHons  per  minute)  finds  its  way 
through  holes  in  this  stratum,  and  has  its  level  at 
sixteen  yards  from  the  suriace     •••..• 

ArgHlaceous  marl     .    •    .    • 

ladarated  blue  efaiy  with  sand,  aod  gndos  of  snlphat 

uflime    .    « 

Indurated  brown  clay,  with  a  little  snlphat  of  lime     . 
ladaroled  bkie  day,  with  grains  of  snlphat  of  lime 
Indurated  brown  clay,  with  solphat  of  Ume  .... 

The  first  bed  of  rock-salt  . 

Layers  of  indnvaled  clay,  wittf  veins  of  rock-salt  mnning 
through  them  .•...••' 


The  second  bed  of  rock-salt,  which  has  been  sunk  into 
35  or  S6  yards. 
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[Phil.  IWwis.    Geolog.  Trans.    Pantolog.    Darwin.} 
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SECTION   IX. 

Marblet,  Spars,  Flints,  Asbestos,  and  Gems. 

In  the  langw^e  «f  the  staiuarjr  and  architect,  aU  stones  come  un- 
der the  name  of  marble  that  are  harder  than  gypsum,  occur  in 
considerable  masses,  and  are  capable  of  a  good  pi^h. 

Hence  not  only  viany  varieties  of  limestone,  but  also  granite,  por- 
phyry, serpen tine^and  even  the  fine-graiacd  basalt^^  are  called  marUe. 
Among  mineralogists,  however,  the  term  is  used  in  a  more  restricted 
aense,  being  confined  to  those  varieties  of  dolomite,  swinestone,.  and 
compact  and  granularly  foliated  limestone  that  are  capable  of  re- 
ceiving «  considerable  polish.  Of  these  calcareous  marbles  the  most 
valuable  for  hardness,  durability,  and  colour,  are  procured  firom 
Italy,  from  the  Greek  islands,  and  from  Syria:  the  ancient  Romans, 
when  at  their  height  of  civilized  luxury,  also  obtained  from  Numi- 
4ia  and  other  districts  in  Africa  some  highly  esteemed  varieties  of 
inarUe. 

The  white  granularly  foliated  limestone  has  always  been  the  fa« 
vourile  material  of  the  sculptors  of  ancient  Greece  and  modem 
Europe,  both  on  account  of  its  pure  colour,  its  delicate  transluceDcer 
and  lis  granular  texture*  which  rendeis  it  ««ch  more  easy  to  work 
than  compact  limestone.  Dolomite  possesses  similar  advantages,  amfc 
is  somewhat  softer  and  of  a  finer  grain :  several  of  the  smaller  wodts 
of  tbe  Greek  sculptors  are  of  this  material.  The  two  great  sources 
whence  the  statuary  marble  of  Europe  has  been  procured,  are  Piaroa 
and  Carrara.  The  Parian  marble  is  tbe  purest,  consisting  of  hardly 
any  thing  else  than  carbonat  of  lime ;  benoe  it  is  softer,  somewhat 
more  transparent,  and  of  a  more  visibly  laminated  texture  than  that 
of  Carrara,  which  is  mingled,  often  in  considerable  profiortion,  with 
granular  qnartz. 

The  most  esteemed  of  the  architectural  marbles  are  the  folk>wing. 

1.  A  deep  blue-cokNired  marbk,  called  bcrdiglio,  from  Carrara, 
which  appears  io  differ  only  incobur  firom  the  white  statuary  marUe 
of  the  same  pkice. 

2.  Cipolin  marble,  which  is  statuary  marUe  traversed  by  veins  of 
mica. 

3.  Lumacbefle  mafble,  which  is  a  secondary  compact  limestone, 
af  a  grey,  or  greyish-brown  colour,  hoidiog  sheik'  that  still  re- 
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tain  their  pearl j  luttre.  The  fine  marble  of  Bleyberg>  in  Cariodiiay 
is  the  roost  valuable  of  this  variety ;  the  base  is  a  greyish  brown^ 
compact  limestone^  in  which  are  implanted  shells  of  a  fire  colour 
and  beautiful  iridescent  lustre. 

4.  Florentine  marble,  which  is  a  compact  very  argillaceous  lime* 
ttone>  of  a  grey  colour,  with  designs  of  a  yellowbh-brown  repre- 
senting architectural  ruins.  • 

5.  The  yellow  marbles  of  Syria,  Sienna,  and  Arragon. 

6.  The  green  marbles  known  by  the  names  of  campan,  verde  an- 
tiche,  verde  dt  Corsica,  &c.  which  are  mixtures  of  granularly  fo^ 
liated  limestone,  calcartous  spar,  and  serpentine,  with  threads  of 
asbestosi 

7.  A  verygrich  breccia,  called  brocatelli,  containing  small  frag* 
ments  of  yellow-red  and  purple  limestone,  cemented  by  semitrans- 
parent  white  calcareous  spar. 

Of  the  marbles  that  the  British  idands  produce,  that  of  Tiree  de- 
serves the  first  place ;  and  if  its  colours  were  not  apt  to  fade,  it  might 
rank  amongst  the  most  beautiful  even  of  Italy.  The  counties  of 
Devonshire  and  Derbyshire  also  afford  several  varieties  of  consideraUe 
beauty,  though  by  no  means  to  be  compared  with  the  most  esteemed 
of  July  and  Spain. 

There  is  a  very  singular  species  of  marUe  found  in  Mount  Oo- 
tlMrd  in  Swisserland,  and  perhaps  in  a  few  other  places,  which  is 
elastic,  and  capable  of  being  bent  without  breaking.  The  Abb£ 
Fortis  has  given  a  curious  account  of  five  or  six  tables  of  this  elastic 
marble  in  the  possession  of  the  Prince  of  Borgbese.  Being  set  ou 
end,  they  bend  backward  and  forward ;  when  laid  horizontally,  and 
raised  at  one  end,  they  form  a  curve  ;  if  placed  on  a  Ubie,  and  a 
pieceof  wood,  or  any  other  substance,  be  laid  under  them,  ibey  fall 
into  a  kind  of  curve,  each  end  touching  the  Uble.  Notwithstanding 
this  flexibility,  they  are  liable  to  be  broken  if  indiscreetly  handled. 
The  length  of  each  is  about  two  feet  and  a  half:  they  are  aboutJen 
inches  broad,  and  three  thick.  They  were  dug  up,  as  the  Abb^  was 
told,  in  the  signiory/>f  Mondrmgone.  The  grain  Is  of  Carranese 
marble,  or  perhaps  of  the  finest  Greek;  they  seem  to  have  suffered 
some  attack  of  fire;  they  are  perhaps  susceptible  of  a  polish.  Our 
author  adds,  that  they  surprise  all  the  naturalists  who  have  seen 
them,  who  declare  their  nature  to  be  quite  tnef  plicable.  « 

Tlie  elastic  'marble  is  phosphoric ;  and  there  are  several  other 
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species  that  are  still  more  so ;  or,  in  other  words,  that  emit  an  iri« 
descent  light  under  particular  circumstances,  some  of  them  on  being 
merely  rubbed  in  the  dark,  and  others  on  being  previously  exposed 
to  a  strong  heat. 

3.  Of  these  kinds  of  phosphorescent  stones,  however,  the  most 
curious  is  that  which  is  generally  recognised,  by  the  name  of  the 
Boiognian  or  Bononian  stone.^  It  is  in  fact  a  subspecies,  according 
to  the  classification  of  Werner,  of  heavy  spar,  or  native  sulphat  of 
barytes.  A  casual  discovery  by  Vincenzio  Cascariolo,  a  shoemaker 
of  Bol<^na,  about  1630,  was  the  first  circumstance  that  attracted 
the  notice  of  philosophers  to  this  curious  subject.  This  man  being 
in  quest  of  some  alchemical  secret  was  induced  to  calcine  a  parcel  of 
Boiognian  spar,  which  he  had  procured  from  Monte  Paterno  in  the 
neighbourhood  of  the  city  ;  and  observed  that  whenever  this  sub- 
stance thus  prepared  was  placed  in  a  dark  room,  after  having  been 
exposed  to  the  sun,  it  continued  to  emit  faint  rays  of  light  for  some 
hours  afterwards.  In  consequence  of  this  interesting  discovery,  the 
Boiognian  spar  came  into  considerable  demand  among  natural  phi- 
losophers, and  the  curious  in  general,  so  that  the  best  method  oi 
preparing  it  became  an  object  of  even  some  pecuniary  importance. 
The  family  of  Zagoni  were  the  most  successful  in  this  pursuit,  and 
in  consequence  furnished  large  quantities*  of  Boiognian  phosphorus; 
to  all  parts  of  Europe,  till  the  subsequent  discovery  of  more  powerful 
phosphori  put  an  end  to  their  monopoly.  The  particular  process 
employed  by  the  Zagonis  is  not  known ;  but  we  learn  from  Kircher, 
that  if  the  mineral  is  finely  pulverized  and  then  beaten  up  into  a  paste 
with  white  of  egg  or  linseed  oil,  and  calcined  in  the  open  fire,  it  will^ 
after  exposure  for  a  minute  to  the  light,  exhibit  ^its  phosphorescent 
quality.  Many  years  afterwards  ^larggraaf,  io  analysing  other  va- 
rieties of  sulphated  barytes,  found  that  they  were  all  capable  of  being 
made  into  phosphori  by  forming  them,  when  pulverized,  into  thia 
cakes  with  gum  traycantB  or  other  mucilage,  and  then  carefuUy 
calcining  them  at  a  red  heat.  Some  management,  however,  is  re- 
quisite in  conducting  the  calcination  that  it  may  be  neither  too  much 
nor  too  little,  by  either  of  which  faults  the  luminous  quality  is  very 
inaterially  injured. 

In  the  year  1677,  or  nearly  half  a  century  after  the  discovery  of 
the  Boiognian  phosphorus .  G.  A.  Baldwin,  a  native  of  Misnia,  ob- 
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ilerired  that  if  nitrat  of  lime  wa&  evaporated  to  dryness^  and  tfaeir 
fermed  ihto  a  cotapact  mass  by  fusion  at  a  red  heat,  it  would  exhibit 
the  same  property  of  imbibing  and  emitting  light  as  the  former,  only 
somewhat  inferior  in  degree ;  hence  this  preparation  obtained  the 
name  of  Bddwin^s  phosphorus. 

8.  It  is  a  singular  fact,  that  no  limestone  of  any  kind  has  hitherto 
been  jdiscbvered  in  that  vast  tract  of  the  habitable  world  which  has 
been  latiest  discovered,  and  which  is  generally  known  by  the  liatoe 
of  New  Holland^  the  Australasia  of  the  French  geographers ;  in  con- 
sequence of  which  the  builders  are  obliged  to  employ  coral  or  the 
shells  of  shell-worms,  for  their  mortar :  which  last  are  collected  in 
prodigious  abundance  all  along  the  coasts  for  thfs  purpose.  It  is 
perhaps  ^uallj  singular,  that  the  silicious  fragments  commonly 
called  flints  are  rarely  to  be  met  with  in  Norway ;  and,  according  to 
Pennant,  seld(An  or  ever  to  be  found  in  that  county  of  North  Wales, 
which,  from  the  name  of  FUm^shire,  would  preinduce  us  to  expect 
them  in  peculiar  abundance. 

Pbbblbs  dififer  chidly  from  flints  in  their  being  enriched  and  va- 
riegated with  colouring  materials.  Hie  most  singular  pebUes  of 
which  we  have  hitherto  had  any  a<Hronnt  are  the  ionoroui  stonet  of 
China ;  concerning  which  we  sbatt  present  the  reader  with  the  fol- 
fewing  curious  description  fh>m  the  Abb^  Grosier. 

Among  the  musical  instruments  6f  China,  the  ofde^  and  most 
Meemed  is  composed  of  a  kind  of  stone  which  has  the  properly  of 
being  sonon>us.  It  would  be  difficult  to  determine  whether  the  first 
cblony  that  inhabited  China  cartied  thither  the  idea  of  a  musical  in- 
•thiment  made  of  stouci  or  whether  the  sonorous  stones  that  are 
fbund  there  led  t6  this  happy  invention.  An  old  commentator  of 
the  Chou-king  says,  the  ancients  hating  remarked  that  a  current  of 
water  made  some  of  the  stones  near  its  banks  send  forth  a  sound, 
tbey  detached  some  4if  them,  and,  beibg  charmed  with  th^  delight* 
iVd  sound  they  emitted,  cohstructed  kUtg  or  dktsical  instruments  of 
them. 

The  various  kinds  of  sonorous  stdn^s  known  in  China  ditfer  con- 
siderably from  one  another  in  beauty  and  in  the  strength  and  du« 
ration  of  their  tone,  and,  what  is  very  surprising,  this  difference 
cannot  be  discovered  either  by  iht  difibrsnt  degrees  of  their  hard- 
ness, weight,  or  fineness  of  grain,  or  by  any  other  qualities  which 
might  be  supposed  to  determine  it    Some  stones  are  found  temMn^ 
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«Wy  bard,  whicb  are  tary  lonorous ;  and  others  exceedingly  sod, 
which  have  an  excellent  tone ;  some,  extremely  beary,  emit  a  very 
iweet'sound ;  and  there  are  others,  as  light  as  pumice-stone,  which 
have  also  an  agreeable  soand. 

The  stone  called  yu  is  the  most  celebrated,  valuable,  and  beau- 
tiful of  the  sonorous  stones  known  in  China.  It  appears  to  have 
tfsisud  there  flrom  the  remotest  antiquity.  If  Tire  believe  what  the 
tooient  Chinese  authors  relate  of  the  stones  called  yu  of  their  time, 
if  they  have  not  exaggerated  their  beauty  and  perfections,  we  cannot 
help  acknowledging  that  those  found  at  present  are  far  inferior ;  but 
what  seems  to  assure  us  of  the  sincerity  of  these  ancient  writers, 
i^  that  this  stone,  which  appears  to  have  been  known  under  the  first 
Ihkeom,  whose  dynasty  began  in  the  year  1192  before  Christ,  was 
Very  rare  under  the  dynasty  jof  Han,  which  commenced  206  years 
before  our  sra.  At  that  period,  these  stones  were  the  most  valuable 
presents  th^t  could  be  made  to  the  emperors.  Tching-ty,  of  that 
dynasty,  who  mounted  the  throne  thirty-seven  years  before  Christ, 
eonsidered  it  as  a  glorious  epocha  of  his  reign,  when  an  ancie|}l 
king,  composed  of  sixteen  stones,  all  of  yi,  had  been  found  on  the 
bttnks  of  a  river. 

These  sonorous  stones  are  found  at  present  in  channels  made  by' 
torrents,  and  in  the  rivers  which  flow  at  the  bottom*  of  the  moun- 
t»na  of  Yuri-nan,  KoH-tchtou,  Chen^ri,  Y-fy,  «nd  Yoguen,  The 
stone  yu  resembles  externally  those  pebUes  which  are  fbund  in  thtf 
atrcnns  and  torrents  that  rush  down  through  the  clefts  of  the  moon* 
tains.  The  large  yu  are  very  rare ;  the  biggest  that  the  missionariea 
erer  saw  in  the  imperial  palace  were  only  two  feet  and  a  half  or 
tkrte  feet  in  length,  and  one  foot  eight  or  ten  ihtbes  in  breadth; 
and  these  were  considered  as  matchless  pieces.  The  yu  are  also 
found  in  the  earth,  in  valleys  near  mines,  and  in' the  fisstires  made 
by  torrents  in  the  sld^sof  the  monntains^  ThM  diflb'firom  others 
be^tlse  their  sarftMse  is  not  so  smooth,  and  because  the^  are  neither 
of  to  firm  a  texture,  nor  of  so  fine  a  grtein. 

Rve  different  properties  are  remarked  in  the  soncHrdns  jtk;  hard^ 
ns^i  weighty  oolotir,  grairi,  and  sound. 

•  Beautiful  jfi*  are  so  hard  when  cut  and  polished  UMe  agate  s(iid 
prcMul  stones,  that  the  beat-tempered  steel  glides  npon  them  with- 
out flttaklng  any  impression.    The  m^re  carefU  nilure  bu  been  in 
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foriniD^  them,  the  more  difficult  it  h  to  cut  them ;  hut  they  are  ea^ 
pable  of  receiving  a  superior  polish. 

The  weight  of  the  yu  is  proportionable  to  its  bardnesB.  An  un- 
polished block  is  pre^rved  in  the  emperor's  palace,  which  to  aA 
appearance  one  man  could  lift;  but  four  are  necessary  only  to  move 
it :  this  piece,  however,  is  no  more  than  two  feet  and  a  half  ia 
length,  and  half  a  foot  in  breadth.  It  is  of  an  irregular  figure, 
and  has  a  green  colour,  which  is  generally  that  of  the  conunoiiesc 
kind  of  yu. 

The  colour  most  esteemed  at  present  in  these  stones,  and  which 
is  indeed  the  prettiest,  is  that  c^  whey ;  those  tha^  «re  next,  are 
bright  blue,  azure,  indigo,  citron  yellow,  logwood  red,  pale  green, 
sea  green,  deep  green,  cinder  grey,  &c*  The  Chinese  set  more  value 
upon^  which  is  of  one  colour  only,  without  veins  or  shades,  unless  it 
be  variegated  in  an  agreeable  manner  with  five  colours. 

With  regard  to  the  grain  of  the  yu,  the  hardest  and  heaviest  has 
always  the  finest  But  what  kind  of  ^  is  the  most  sonorous?  The 
missionary, who  transmitted  us  these  details  confesses  that  he  cannot 
answer  this  question,  because  he  never  found  an  opportunity  of 
making  the  necessary  experiments :  the  emperor  alone  is  in  posses* 
sion  of  all  the  various  kinds  which  would  be  requisite  for  this  pur- 
pose ;  it  is,  beside,  doubtful  whether  there  are  difierent  king  made 
of  the  same  size  and  dimensions,  without  which  they  could  not  be 
properly  compared. 

The  nteou-yeau'chf,  or  ox^fiu^stone,  is  the  second  kind  of  sono<- 
rous  stone  known  in  China.  It  has  neither  the  hardness,  weight, 
nor  sweet  tone  of  the  yu,  and  is  more  common,  and  mudi  less 
esteemed :  however,  it  is  very  rare  to  find  lar^e  pieces  of  it  proper 
for  making  king.  That  which  is  in  greatest  request  has  really  the 
colo^r  of  the  fat  of  beef,  and  is  of  one  shade,  without  douds  or* 
veins.  This  stone  is  a  production  of  the  province  of  Yunrwm,  and 
is  found  in  the  earth  near  mines,  in  valleys,  or  at  the  bottoms  of  the: 
mountains.  Its  exterior  coat  is  rough,  and  of  a  dirty  colour,  be- 
tween-chesnut  and  green  ;  bdow  this  there  is  a  second,  resembling 
curdled  milk ;  after  which  comes  anothisr,  tinged  with  yellow,  that 
becomes  dee|>er  as  it  approaches  the  centre.  It  might  be  voiith 
while  to  examine  why  the  centre  of  this  stone  is  better  formed,  more 
compact,  and  of  a 'finer  texture,  and  deeper  colour,  than  its  other 
parts.  The ^cmiu  sparks  when  strud^wiUi  steel:  themccm-,y«ott-c^ 
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floes  not.  This  stone  seems  more  to  resemble  agate ;  aiu)  perhaps 
may  be  an  agate  peculiar  to  China.  To  be  sonorous^  the  nUou^^tdu- 
eke  must  hare  a  beautiful  yeltow  colour,  without  transparent  veins ; 
bat  it  is  far  from  being  so  sonorous  as  the  ^ 

The  third  kind  of  sonorous  stone,  named  hiang-che,  emits  so  me* 
tallic  a  sound,  that  one  would  be  almost  induced  to  tal?e  it  for  a 
composition  ;  but  it  is  certain  that  it  is  of  the  nature  of  stone.  Some 
ef  tbem  are  found  black,  grey,  green,  and  others  variegated  with 
white.  The  blackest  are  the  most  sonorous.  This  singular  stone  is 
brought  from  the  lake  of  Tehe^kiang,  and  appears  to  be  a  kind  of 
alabaster,  the  colour  and  nature  of  which  have  been  changed  by  the 
water  that  has  penetrated  it. 

A  fourth  kind  of  sononous  stone  resembles  marble  in  its  veins, 
which  are  grey,  Mack,  and  dirty  white,  on  a  milk-white  ground. 
The  greatest  part  of  these  stones  have  transparent  spots,  which  shew 
that  a  vitrification  has  ^mmenced.  They  appear  to  be  something 
between  talc  and  crystal.  It  is  remarked  that  their  tone  is  often  in* 
terrupted,  and  of  very  short  duration. 

The  chemists  and  naturalists  of  Europe  hkve  never  yet  attempted 
to  discover  vrfaether  some  of  our  stones  may  not  have  the  same  pro- 
perties as  tlie  sonorous  stones  of  the  extremities  of  Asia.  It  how- 
ever appears,  that  the  Romans  were  formerly  acquainted  wi^  a  so<* 
nerous  stone  of  the  class  of  kkmg*<he.  **  Pliny,''  says  the  Abb6 
du  Bos,  ''in  his  Reflections  on  Poetry  and  Painting,  when  speaking 
of  curious  «tones,  oUerves,  that  the  atone  called  cakcpkonas,  or 
hraaeii^wimd,  4s  black;  and  that,  according  to  the  etymology  of 
its  name,  it  sends-  forth  a  sound  much  resembling  that  of  brass 
when  It  is  struck.  The  passage  of  Pliny  is  at  follows:  Cako^ 
phonos  mgra  eU;  ted  iltu0,  oris  tmniium  reddii"-  Lib.  xxxvit. 
•ect.S6. 

Some  sonorous  stones  sent  into  France  have  at  length  roused  die 
curiosity  of  the  chemists ;  aiid  they  have  thought  proper  to  inquire 
to  wtiat  class  of  stones  they  may  belong.  Hie  late  Duke  deChanU 
nes  appKed  with  particulw  attention  to  this  research.  The  follow- 
ing is  the  result  of  the  experiments  which  -he  made  on  a  kijig  in  the 
citbnvei  of  Mr.  Bertin. 

In  the*  Academy  of  Scietfees,  Mr.  Rome  de  Lide,  and  several 
other  learned  minerakygists,  when  asked  if  they  were  acquainted  with 
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the  black  sUmt  of  whicfa  the  Chioele  king  wem  v^ade,  for  apjiv^r* 
cited  (be  patsnge  of  Pliny  mentioned  by  Boetbius,  de  Bolt,  Uqd^MBv 
and  to  the  Dictionary  of  Boniare,  and  added,  wbat  Mr.  Andernoa 
says  in  his  Natural  History  of  Icebod,  respecting  a  bluish  kij^d  of 
slope  which  is  very  sonorous*  As  the  black  stone  of  the  Chinese 
beeoniea  of  a  Uuish  colour  when  filed,  it  is  proVably  of  the  sam^ 
species.    None  of  the  rest  who  were  consulted  bad  ever  seen  it.  ^ 

The  Chinese  stone  has  a  great  resemblance  at  first  sight  to  black 
marble,  and,  like  it,  is  calcareous ;  but  marble  generally  Is  d<^  son* 
^ous.  It  also,  externaUy  resembles  iouchstooe,  which  is, a  kind  of 
basaltes,  and  the  basaltes  found  near  volcanoes ;  but  these  two  atonea 
are  vitrifications. 

Its  resemblance  to  black  marble  indaced  me  to  make  some  com^ 
parative  experiments.  U  is.not  phosphoric ;  peithei;  is  black  oi^bfef 
It  has  no  effect  upon  a  suspended  iron  bar ;  and  consequently  con^ 
tains  no  iron  in  its  metallic  state.  '  When  dissolved  in  acids,  tp  try 
whether  it  contained  any  particles  of  that  metal,  it  produced  #  atipng 
effervescence,  which  seemed  to  indicate  that  it  was  not  entirely  fi«e 
from  tbem.  As  black  marble  didjiot  present  the  same  phsanoroenon, 
the  sonorous  stone  was  examined  more  attentively  by  a  magnifying 
glas^  when  several  small  points,  resamUing  pyrites,  were  discovered 
in  it,  to  which  this  diffference  wu  attributed.  When  dissolved  ia 
nitrous,  marine,  or  yitpiplic  acids,  it  dways  presented  thesaaie  pins- 
nomena  as  black  marMe ;  with  vitriolic  add  it  makes  a  grey isb  magma 
(which  ispniy  a  kind  of  oak  tinctured  with  bitumen),  andiDafeabe* 
]|ind  it  a  black  substanee  that  is  not  aokiUe:  in  nitrom  or  marii^ 
acids,  and  which,  as  in  black  marble,  ia  a  real  inflammable  biJUmen^ 

Black  marble  and  sonorous  stone,  when  calcined^  beeome  enticdy 
white,  and  yield  a  very  strong  calx ;  but  it  lotes  it^  bitumen  by  the 
action  of  fire.  Sonorous  stone,  however,  appears  to contatnless.of 
the  phlogistic  and  colouring  matter;  for,  a  precipitation  of  it,  by 
means  of  fixed  alkali,  is  somewhat  whiter  (and  has  even  nyoire  of  i^ 
bluish  cast)  than  that  of  black  marMe.  When  tried  by  volatile  al-r 
kali»  it  contains  no  copper.  Other  pnecipiUtiona  of  il,  by  difiere«t 
substance^  exhibit  the  ugne  appearaDoea. 

The  Duke  having  proceeded  thus  far  in  his  aoalyaia^  flndoa^ 
Toured  to  procure  some  further  taformatioki  firom  this  at^ne-cuttera. 
They  all  replied,  that  Miie*c<dioured  marble  wia  vei^  aoDoaona^  and 
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tiM  tbey  htA  Men  terge  blodu  of  it  which  ^nuUad  a  very  sUoog 
sound ;  but  the  Duke  having  ordered  a  king  to  be  constructed  of  thif 
kind  of  stone,  it  was  found  that  Jt  did  not  possess  that  property.  By 
trying  the  black  marble  of  Flanders,  a  piece  was  ait  length  found 
which  emitted  an  agreeable  sound :  it  was  cut  into  a  king,  that  is  al- 
most as  sonorous  as  those  of  China.  All  these  pbservations  give  us 
jreason  to  believe  that  the  stones  of  which  the  l^ng  are  formed,  are 
nothing  else  but  a  Idack  kind  of  marble,  the  constituent  parts  of 
which  are  the  same  as  tluise  of  the  marble  of  Europe,  but  that  some 
difierence  in  their  organias^tion  renders  them  mn^  pr  less  sonorous. 

The  Duke  farther  observe^,  that  the  Chinese  make  king  of  crystal, 
and  that  one  of  this  kind  is  to  be  seen  at  St.  Brice,  in  the  cabinet 
of  M.  de  la  Tour,  secretary  to  the  Sling :  that  they  sdso  employ  a 
kind  of  alabaster,  some  pieces  of  which  M.  Berlin  received  frons 
•China  shaped  like  the  king,  made  of  black  stone,  that  were  said  to 
-be  very  sonorous ;  but  they  do  not  appear  to  have  any  sound  at  aU; 
lastly,  that  the  atone  yu,  of  whkh  the  Chinese  oomtruct  their  roost 
.beauUibl  kif^,  is  nothing  dse  but  a  kind  of  agate. 

4.  Closely  connected  with  the  ffWi  of  the  mineral  ktngiAom  imme* 
diately  before  us,  and  well  worthy  of  observation  from  its  peculiar 
qui^ties,  is  the  Jskest,  or  Afbesiot,  and  e^cially  that  variety  of  k 
whidi  is  eailed  Amianth  or  Mountain  Flax,  lie  Asbest  is,  in  aH 
its  varieties,  more  or  less  flexible,  but  considerably  so  ia  those  forms 
of  it  which  are  known  by  the  name  of  MomUain  Qofk,  Mouota^ 
Leather,  and  Elastic  Asbest,  found  of  various  colours  in  the  mines  of 
Sweden,  Saxony  and  Hungary ;  and  more,  especiidly,  as  just  ob*- 
served  in  the  Amianth  or  Blountain  Fkx. 

The  usual  colour  of  Mountain  Flax  is  greenish  white,  passing 
into  ledL-^een ;  or  silver-white,  yellowish«wh^e^  Ochre-yellow,  pale 
flesh  red,  and,  very  rarely,  light  blue.  It  is  foobd  sometimes  in 
smsdl  separate  bundles,  but  more  usudly  in  irregular  fibrous  masses. 
Its  lustre  is  glimmering  or  slightly  shining,  and  is  either  we^i, 
pearly,  or  silky.  It  is  easily  divisible  into  long  slender  flexible  fibres, 
may  be  Mratched  by  th^  nait,  and  has  a  soft  somewhat  gl*easy  feel. 
It  is  generafly  opaque,  but  sometimes  is  translucid  on  the  edgei. 
Its  specific  gravity  is  subject  to  great  variety ;  that  of  the  mo«t 
flexible  and  perfectly  fibrous  is  only  0;90S ;  that  of  the  most  com- 
pact is  3313.  ' 


Digitized  by 


Google 


39^        MINES,   MBTALS,   AND    BCBTALLINE    EARTHS; 

AccofxliDg  to  a  hit  analysis  of  this  mtneral  ^y  Cbenem  H  appears 
to  contain  » 

95.  '    magnesia, 
59.      silex, 
3.      ^lumine, 

9.95  lime, 

9.96  oxydofiron.  * 

91.5 
1.5  loss. 

100. 

Before  the  bloirpipe  amianthus  melts  with  some  di&cuity  into  an 
opaque  globule,  which  becomes  dark-coloured  by  the  continued  ac- 
tion of  the  flame.  If  exposed  to  a  high  heat  in  an  ear^ien  crucible, 
it  mdts  into  a  dense  slag,  strongly  adhering  to  the  fessel,  of  m  yel» 
lowiah  grey  colour :  the  surface  of  this  slag  is  overspread  with  crys- 
taline  needles,  crossing  each  other  in  all  directions,  or  radiating 
from  a  common  centre*  If  the  heat  is  considerably  increased,  the 
whole  melts  into  a  green  glass,  and  in  a  short  time  passes  through 
iht  crucible.  A  specimen  of  amianthus  from  Greenland,  being  in- 
elosed  by  Klaproth*  in  a  charcoal  crucible,  and  exposed  to  the  full 
heat  of  a  porcelain  furnace,  fused  into  a  finely  porous  masB,  of  a 
dirty  pearl-gr^y  colour,  covered  externally  with  grains  of  n-oa. 

This  mineral  is  met  with  in  potstone  or  serpentine  rocks,  either 
dispersed  through  them  or  accumulated  in  their  clefts  and  crevices, 
unmixed  with  any  other  substance.  The  most  beautiful  comes  from 
ihp  Tarentaise  in  Savoy ;  it  is  in  white*flexible  filaments,  sometimes 
a  foot  long,  of  a  pure  silky  lustre.  In  some  parts  of  Corsica  it  b 
«o  common  as  to. have  been  used  by  Dolomieu  instead  of  hay  or 
moss,  to  pack  up  specimens  of  other  minerals  in.  The  islands  of 
£lb%aiid  Crete ;  Zoblitz,  in  Saxony ;  Suartwick,  in  Sweden ;  Corn- 
wall and  Angkiey,  in  England;  and  Pprtsoy,  in  Scotland,  also 
focpish  considerable  quantities.  A  compact  kind,  which  decom- 
poses by  exposure  to  the  air  into  remarkable  flexible  threads,  is 
found  in  the  Oural  Mountains  iu  Siberia. 

The  fibrou^  texture  .of  umiamhus,  its  incombustibility,  and  the 
little  alteration  that  it  undergoes  even  in  a  strong  heat,  were  early 

•  Aoalyt.  Eis.  vol.  1. 
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noticed,  especiltny  among  the  Eastern  nations ;  and  methods  wercf 
found  out  of  drawing  the  fibres  into  thi'ead,  and  aflerwards  weaving 
it  into  cloth.  This,  when  dirtied  with  grease,  ^r  other  inflammable 
matter,  was  cleaned  by  throwing  it  into  a  bright  fire ;  the  stains  were 
burnt  out,  and  the  cloth  was  then  removed,  but  little  altered  in  its 
properties,  and  of  a  dazzling  whHe,  hence  it  obtained  from  the 
Greeks  the  name  mfumrr9i,  or  wuk/UetL  In  the  rich  and  luxurious 
times  of  the  Roman  empire,  this  incombustible  doth  wm  purchased 
at  an  enormoiu  price,  for  the  purpose  of  wrapping  up  the  bodies  of 
the  dead  preriously  to  their  being  laid  on  the  funeral  pile.  The 
practice  of  burning  the  dead  falling  info  disuse,  occasioned  the 
manufacture  of  amianthine  doth  to  be  neglected,  and  at  length  en- 
tirely forgotten  in  Europe  ;  but  though  it  has  ceased  to  be  an  article 
of  necessity  or  luxury,  yet  the  method  of  its  preparation  has  occa- 
sionally attracted  the  notice,  of  trarellers,  and  occupied  the  time  of 
the  curious. '  Ciampini,*  of  Rome,  in*  1691,  publiihefl  the  following 
as  the  best  wajr  of  preparing  the  incombustible  cloth.  Having  pre- 
viously steeped  the  amianthus  in  warm  water,  divide  its  fibres  by 
gently  rubbing  them  with  the  fingers,  so  as  to  loosen  and  separate 
all  the  extraneous  matter;  then  pour  on  repeatedly  very  hot  water, 
all  long  as  it  continues  to  be  in  the  least  discdoured.  Nothing  wiH 
be  now  left  but  the  long  fibres,  which  are  to  be  carefully  dried  in  the 
sun.  The  bundles  of  thread  are  to  be  carded  with  very  fine  cards, 
and  the  long  filaments  thus  obtained  are  to  be  steeped  in  oil,  to 
render  them  more  flexible.  A  small  quantity  of  cotton  or  wool  is  to 
be  mixed,  and  by  means  of  a  thin  spindle  the  whde  is  to  be  drawn 
out  into  thread,  taking  care  that  in^  every  part  the  amianthus  may  be 
the  priiicipal  material.  The  cloth  being  then  woven  in  the  usual 
manner,  is  to  be  placed  in  a  clear  charcoal  fire,  to  burn  off  the  cot- 
ton and  oil,  when  the  whole  remaining  tissiie  wii  be  pure  white 
amianthus.  The  shorter  fibres,  that  are  incapable  of  being  woven, 
have  been  sometimes  made  into  paper,  the  process  for  which  is  the 
same  as  that  employed  for  common  paper,  except  that  a  greater 
proportion  of  paste  or  size  is  required :  after  having  been  made  red 
hot,  however,  this  paper  becomes  bibulous  and  brittle.  Amianthus 
threads  are  also  sometimes  used  as  perpetual  wicks  for  lamps ;  they 

*  De  incombiistiliili  lino. 


Digitized  by 


Google 


tlp4     B^fMmFiciAh  TumnomMmA  or  thb  vapth. 

requipe,  komsftr^  lo  lie  otciMi  oqonfionaUy  fvam  ^  toot  tM 
c^il^eu  about  tibeiD>  Mid  tibe  Abeet  in  tbe  botUai  pjHrt  9X  tibe  Ai^inc 
aise  «{»t  to  rwo  to^e^^,  «o  as  to  prevent  tbe  du^  supply  of  oil.  lu 
CoTttciu*  MMmtbttf  U  advaDt«^;i9Q9tljroiiiplo^  ip  the  owiufa^twe 
of  potltfff  1  being  redueed  to  Simb  ttavants,  U  u  )c<MKi^  up  wttii 
tile  daft  and  tlite  ttuth,  whicb  are  xoade  of  this  miiitmi^^  fuie  lighter^ 
fefli  brHUe,  and  more  capable  of  hMring  9m44^  aU(iimtioi|9  of  b^iit 
and  eoM  tbaa  cooMnon  po^lery.  [fidifor^'^ 


tUAP.  XXIX. 

BVW^UWJClAh  ?B«NOMXNA  O?  THE   I^AHTH. 

In  the  ^^ff^^n.  ^ V^*"  ^  ^^^  present  book  we,  i;emiirked,  tbi^ 
we  should  (jiividf  ^e  subject  pf  which  it  treat«»  ftnd  vhi^ib  we  de- 
nominatfd  Gsct^^GY  in  tbe  vfif»l  e^t^u?e  sense  of  the  term,  into 
three  partSi  t)i^  mhifirr^namp  the  fupforfiquLl,  and  the  otmQfpbericai 
ph«^incna»  which  the  ge^^ral  mass  of  the  earth  presents  to  us,  so 
^  as  we  h^ve  been  able  to  e;canagine  into  tbem. 

We  h%se  n^  cursorily  run  through  the  first  of  tb^fe  diria<ons»  at 
to  those  poip^s^  we  mean  (for  our  plan  extends  no  £srthc;r}»  which  are 
mosit  curious  or  worthy  4if  attention,  Aff,d  we  sh^U  ipext  proceed  to 
sketch,  W^b  a  rapid  ha,od,  the  i^oiseiextraprdioary  lineaplc;^ts  th^ 
phar^cteri^  the.exten^  appearance  of  tl;ie  globe,  and  immediately 
Cjonsftitute  i^  superficies.  In  doing  this,  however,  we  must  rejpiu'k, 
^1^  the  oU^ervaitipn  will. apply  \o  .t^ery  part  of  nature,  organized 
as  wejll  jM  unorganized,  inanimate  as  well  as  aoifuated,  that  one  di- 
vision presses  ip  many  instances  /ip  closely  upon  tbe  footsteps  of 
another,  and  appears  so  ^i^timatelj  connected  with  it,  that  it  is  often 
a  task  of  po  pommon  dittculty  .to  say  to  which  particular  division 
an  indiv^duajl  species  or  ph^i^pi^noo  may  best  appertain.  Thus 
{volcanoes  constitute  in  vai^t^y  ciiseif  a  pa|l  both  of  the  snpc;rficial 
imd  the  subtejrranes^^  dcpartmenUs  of  the  globe;  they  forQi  botji 
profound  /cavi^ttes,  and  elevate  mountains ; .  but  as  tbeir  origin  and 
power  seem  chiefly  connected  with  the  formed,  we  have  treated  of 
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jAtom  U0dfr  that  difiston.  |li9ef|A,«priiifft  bave»  in  varitMifl  catet* 
•  tike  rcteikH)  U>  -both  ib^ae  di? Uioev  ^t  a»  beiog  id  tbeir  general 
^dmpoaition  aiid  nature*  more  iini»cdiaial|r  related  to  the  vast  maaa 
0(  waters  which  ooniltitotea  the  ocean,  and  comprtaea  bfUtikt 
largest  estent  of  the  emith'a  aorface,  we  have  m$i  tlMught  it  coo^ 
aiateot  to  separate  tbeia  firooa  that  immmk  ^  ^iflmh  the  ocean  ab*- 
viooaly  appertains,  avd  alurtl  haf  r  treat  ^f  them  in  a  aubaequent 
^ctepier  in  Uwir  regular  order. 

The  dif  iaion>  therefore,  to  which  Ihk  chapter  may  be  regarded 
.aa  wtroductory,  will  comprise  a  brief  survey  of  sncb  moimtaifis 
Aod  precipices  ac  yet  remain  to  bo. considered,  the  moat  singular 
4^ataiiicta  and  rirers  which  iskue  from  them/  whirlpools,  spring*,  baited 
¥iqpoina»  lakes,  seas,  coral  iilaod^  eunents,  and  tidta. 


CHAP.  XXX. 

MOWTAinn,   HILLS,    PRECIPICBS,   FROMONTORIES,    BA- 
SALTIC   COLUMNS,   AN|>    DESERTS. 

«  SECTION    1. 

Introductory  Remarks. 

WflOBTEm  has  attentitaly  anrveyed  tl|e  «artl/s  surfiice,  and  atwdied 
Batnae  on  a  grand  scale,  has  beear  constantly  struck  with  admiration , 
and  -astonishment  at  the  aight  of  su6h  mi^estic  eaainenoes,  whicb, 
extending  in  difierent  ways,  aatm  to  rule  o? er  the  rest  of  the  globe, 
•nd  which  present  lo  the  beholder  a  sfkcUde  equally  magnificent 
and  interesting.  In  them  it  has  been  supposed  we  must  search'  fioir 
«  solution  of  the  important  problem  regarding  the  creation  of  ibe 
world. 

Naturalists  reekon  sereral  ktods  <^  mountains;  and  conjectun^ 
that  these  elevations  of  the  earth  hare  not  all  the  same  origin,  nor 
di^  their  comroenceoaent  firom  the  same  era. 

I.  Thoae  mountains  which  form  a  chain,  and  which  are  covered 
with  mow,  are  considered  as  primitive  or  antediluvian,  Tbey  are 
like  mi^cttlc  bnlwarks  scattered  on  the  surftce  of  the  gk>be,  apd 
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greatly  exceed  the  other  moaotahis  in  height  In  general,  their  et«^ 
ration  is  very  sadden,  and  their  aacent  very  steep  and  difficnlt  Their 
shape  is  that  of  a  pyramM  crowned  with  sharp  and  prominent  rocks, 
on  which  no  rerdure  is  to  be  seen,  but  which  are  dry,  naked,  and 
as  it  were  stripped  of  their  soil,  which  has  been  washed  away  by 
the  rains,  and  which  present  an  awful  and  horrible  aspect,  sufficient 
to  impress  the  coldest  -  imagination  with  terror.  These  primitiTe 
mountains,  which  astonish  the  eye,  and  where  the  winds  only  reigo> 
are  condemned  by  nature  to  perpetual  sterility.  At  the  foot  of  them 
we  frequently  6nd  paths  less  steep  and  winding  dian  when  we  aaeend 
to  a  greater  height.  They  every  where  pr^eftt  thundering  calcadea 
frightful  precipices,  and  deep  valleys.  The  depressions  and  excava- 
tions correspond  with  the  quantity  of  water,  the  motion  of  wlHcfa  is 
accelerated  in  its  fall,  and  which  sometimes  produces  a  total  sinking  or 
an  inclination  of  the  mountain.  The  wrecks  to  be  found  at  the  foot 
of  most  peaks  show  bow  much  they  have  suffered  from  the  band  of 
time.  Nothing^  meets  the  eye  but  enormous  rocks,  heaped  in  con- 
fusion on  one  another,  which  prevent  the  approach  of  the  human 
race.  On  the  summit  of  these  mountains  or  high.emjnences,  which 
are  only  a  series  of  peaks  frequently  detached  from  one  another, 
the  prominent  rocks  are  covered  with  eternal  snow  and  ice,  and 
surrounded  with  flolting  clouds  which  are  dissipated  into  dew.  Ii^ 
a  word,  the  rugged  cliflft  oppose  an  inaccessible  rampart  to  the  in- 
trepidity of  man:  and  nature  exhibits. a  picture  of  disorder  and 
decay.  No  shells  or  other  organized  marine  bodies  are  to  be  found 
in  the  internal  part  of  these  primitive  mountains:  and  though  search 
has  been  made,  by  digging,  on  the  tops  of  the  Alps  and  Pyrenees, 
no  substances  of  this  nature  have  yet  been  discovered,  exeept  <m 
the  sides  near  the  base.  Nothing  is  to  be  met  with  but  cootinaed 
rocks,  caverns  dug  by  the  hand  of  nature,  and  abounding  iwcrya- 
talizations  of  great  beauty,  with  various  mmerals.  The  stone  of 
which  they  consist  is  an  immense  mass  of  quartz,  somewhat  varied, 
which  penetrates  into  the  bowels  of  the  earth  in  a  direction  ahnott 
perpendicular  to  the  horizon-  We  fihd  no  calcareous  spar  but  in 
the  fissures  or  rents  which  have  some  extent  and  an  evident  direc- 
tion ;  and  at  great  depths  we  find  new  parts  as  it  were,  or,  in  other 
words,  the  primitive  state  of  things*  All  primitive  mountains  fur- 
nish proofs  of  these'  assertions.  '  Of  this  kind  in  Europe  are  the 
Pyrenees,  the  Alps,  the  Appennines,  the  moonUins  of  Tyrol,  the 
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nountain  of  the  giants  in  Sile»ia^  the  Carpathian  mountaini,  the 
Blotiiilains  of  Saxony,  tbote  of  Norway,  &c.  In  Asia  we  find  the 
Bjpbean  mountains.  Mount  Caucasus,  Mount  Taurus,  and  Mount 
Xjbanus :  in  Africa,  the  mounUins  of  the  Moon ;  and  in  America^, 
the  Appalaohiau  iDOuntains,  and  the  Andes  or  Cordilleras.  Many  of 
the  htter  have  been  the  seats  of  volcanoes. 

^  Another  kind  of  mountains  are  those  which  are  either  de-. 
tach^,  or  surrounded  with  groups  of  little  hilb,  the  soil  of  which, 
is  heaped  up  in  disorder,  and  the  cruat  gravelly,  and  confusedly 
arranged  together.  These  are  truncated,  or  have  a  wide  mouth  in 
the  shape  of  a  funnel  towards  thesumiBit«  and  which  are  composed 
of,  or  surrounded  with,  heaps  of  calcined  and  half-vitrified  bodies 
jUva,  &c.  This  class  oCmountains  appear  to  have  been  formed  by 
different  strata  raised  up  and  discharged  into  the  air«  upon  occasion 
of  the  eruption  of  some  subterraneous  fire^  The  isles  of  Santorin* 
Monte-Nuovo,  Mount  Etnk,  Adam's  Peak  in  the  island  of  Ceylon, 
the  P^k  of  Tener'ifie  in  the  Canary  Uands,  and  m|iny  otheri,  have 
been  formed  in  this  manner.  When  very  high  mountains  of  this 
kind  are  covered  with  sea  shells,  we  may  consider  their  summits  as 
having  once  constituted  a  part  of  the  bottom  of  the  ocean.  A 
wunber  of  these  mountains  have  been  farmed  in  the  memory  of 
aoan ;  and  preient  nothing  to  the  view  but  disordered  ruins,  con- 
fined masaes,  parts  heaped  together  in  the  greatest  irregularity,  and 
productions  formed  by  Eruptions  or  by  tlie  falling  in  of  the  earth. 
When  a  mountain  of  this  kind  ia  connected  with  the  land,  and  ad- 
vances farrier  into,  the  sea  than  the  adjoining  country,  it -is  then 
t(ermed  a  Cape,  .H}ead»  or  Pfomoalory ;  tmb  as  the  Cape  of  Good 
Hope  at  the  southern  extremity  of  Africa.  MounUins  of  the  se* 
cond  rank  are  commonly  more  easy  of  access.  Dr.  Halier  observes* 
that  tlie  angle  formed  between  their  bsMe  and  their  declivity  is 
larger  s  thattbey  have  feikrer  springs;  and  that  their  planu  are  dif- 
ferent from  those  of  the  Alps.  The  peasants  ip  Swisserland»  he  telia 
us»  are  acquainted  with  the  difilrence  betwixt  these  two  kinds  of 
mountains. 

3.  Those  mountains,  whether  an^nged  in  a  group  or  not,  the 
earth  or  stone,  of  which  is  disposed  in  strata  more  or  less  regular, 
and  consisting  of  one  or  more  cotours  and  substances,  are  supposed 
to  beprodu^  by  the  substances  deposited  slowly  and  gradually  by 
the  waters,  or  by  soil  gained  at  the  time  of  great  floods.     We  ^ 
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dtily  see  little  hilli  fermed  in  Ihit  maAner,  which  ate  always  of  M 
small  height  compared  with  thoae  of  the  first  order,  and  round  in 
Ae  top,  or  covered  with  soil  frequently  forming  a  pretty  flat  and 
cxtetwite  surface.  We  there  find  likewise  sand  and  heaps  of  round 
pebhies,  like  such  as  hare  been  worn  by  the  waters.  The  internal 
part  of  these  mountains  consists  of  a  heap  of  strata  almost  hori« 
xociitaiU  and  c6ntaining  a  prodigious  quantity  of  shells,  marine  bodies, 
^nd  fish  bones.  Althou^  these  mountains  formed  by  strata  aoaie<<' 
times  degenerate  itito  Iktle  hills,  and  even  become  almost  flat,  tbcy* 
always  cctnsist  of  an  iotmense  coHectlon  of  fossils  of  different  kinds^ 
in  great  preserration,  and  which  are  pretty  easily  detached  from 
their  earthy  bed  whether  harder  or  softer.  These  fossils,  consisting 
of  marine  shells  intermixed  and  confounded  with  heaps  of  organized 
bodies  of  another  speCies,  present  a  picture  of  astonishing  disorderj 
and  give  indubitable  indications  that  some  extraordinary  arid  violent 
current  has  confounded  and  accumulated  in  the  greatest  disorder 
and  precipitation  foreign  substances  and  shells  of  various  kinds^ 
These,  removed  from  their  natural  and  original  place,  by  their  unioni 
fonrm  an  elevation  and  a  mountain,  which  are  tn  fact  nothing  but 
a  composition  of  the  wrecks  of  bodies  formerly  organised.  Ad 
these  phenomena  seem  to  prove,  that  moat  of  these  moonfaias 
chiefly  owe  their  origin  to  the  sea,  which  once  covettd  some  parts 
of  our  continent,  now  left  dry  by  its  retreat  (Accordfng  to  the 
prineiples  of  this  system,  Anaxarcfaos  explbotd  the  formation  of 
the  mountains  of  Lampsacus.)  ki  these  ndoontalna  we  likewise 
find  wood,  prlttU  of  phints,  strata  of  clay,  marl»  and  chalk,  dit* 
ferenc  beds  of  stone  sudoseding  ohae  another,  iuch  as  date,  marble^ 
which  is  often  ftill  of  sea^^sbdls^  littie^stoiie  which'  appeari  to  bo 
whdly  formed  from  the  wreck  of  shells,  plaster-stone,  entire  strata 
of  ochre,  and  beds  of  bitmo^n^  nHOerat  salt,  artd  adiim. 

The  strata  of  anoaritains  which  artf  lower  and  of  a  recetot  diti^ 
or  formed  by  fecent  a^den^,  soirietimes  appear  to  re^t  upon/  or 
to  tabo  their' rise  ffom>  the  sides  orprimittve  lOountAins  which  they 
surround,  and  of  which  they  in  some  measure  form  the  first  steps  itt' 
ibe  astent;  and  they  end  by  being  iasensiWy  lost  in  the  plains^ 
With  respect  to  the  irregolaHty  of  some  strata  in  tettnt  niountsrins/ 
it  is  owing  to  violeat  and  sudden  inundatiotks,  to  torrfrhta,  atid  to 
loo4l  revolutions  wfakAi  have  pvedaeed  ati|^,  lea^,  and  sinkingv 
idown  of  4he  slmuu 


Digitized  by 


Google 


A  iwry  ingrenious  writer.  Dr.  KirwaB,  bai  lately  pobllilied  «ii  hi" 
ttfrettiDg  essay  on  tbe  deolirtties  of  mountainfi^  iVom  wbioh  we  pre» 
sent  our  reidelv  with  the  following  observations : 

Anionic  the  nuioos  causes  to  whose  activity  tbe  planet  we  inhafotH 
owes  its  present  wooilerfvlly  dilrersified  appearance,  some  undoobt-* 
edHy  exerted  their  inflneooe  firom  its  very  origin,  and  otbeni  at  soh- 
seqncnt  periods  $  of  these  last^  one  at  least,  samely,  the  Noachian 
deiuge>  was  onifersal  in  its  operation,  while  the  eActs  of  many 
Bore  were  partial  and  focal,  such  as  those  resulting  from  earth* 
quakes^  TolCMioeis,  particular  inundations,  kc. 

In  a  general  surrey  of  the  globe,  it  is  only  to  general  causes^ 
whose  operation  waa  universal,  that  our  attention  can  be  directed ; 
tbe  eflfects  of  partial  causes  being  the  proper  objects  of  the  geologiciA 
l^story  of  thosb  oountries  that  were  particularly  affected  by  them. 

Bat  to  distinguish  causes  of  the  former  class  from  those  whose 
operation  ^as  more  confined,  it  is  tieeessary  to  dlseover  some  cha- 
fader  by  which  their  effects  may  unequivocally  be  discerned. 

Now  a  general  uniformity,  or  agreement  in  some  particular  cir- 
cumstance in  every  part  of  the  globe,  seems  to  be  a  sure  test  of  the 
operation  of  some  general  cause.  The  discovery  of  uniform  ap- 
pearances is  therefore  of  primary  inlportance  in  geological  re- 
aeaiiehet.  In  the  essay  before  us,  Mr.  Kirwart  confines  himself  to  an 
investigation  of  one  instance  of  this  sort,  namely,  the  inequality  of 
declivity  which  tbe'stdes  or  flanks  of  mountains  exhibit  in  every  pari ' 
of  the  globe  hitherto  examined  according  to  the  points  of  the  com<tf 
pass  to  which  they  face,  and  are  exposed. 

lliat  OHO  pan  of  almost  every  high  mountain  or  hiU  is  steepet 
than  aaotber,  could  not  have,  escaped  the  notice  of  any  person  who 
had  tranroned  such  niouauins ;  but  that  nature  in  tbe  formation  of 
such  decHvitiet  had  any  regard  to  diffirent  aapecu  or  poinU  of  the 
eompato,  seema  to  have  been  first  reanarked  by  the  celebrated  Swe- 
dish ge^ogistMr.  Tilas,  in  the  39d.  vaL  of  the  Memoira  of  Stock* 
balm  for  17fid.  Neither  Varenius,  Lulolph,  nor  Bu£fon  in  his 
Natural  Haatory  published  in  1746^  have  noticed  this  nemaifcaUe  cir« 


The  observatfon  of  Tilas,  however  rehtet  only  to  the  «xtMM 
eudi, and  not- tothe  flados  of  mountaina;  with  respect  to  Ibe for<« 
mer,  he  remtriRd,  that  Uie*  steepest  declivity  alvaya-  focea  thai  pan 
of  tlie  caum»y  where  the  land  lies  lowest,  and  tbe  fontlest  that  part 
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of  the  country  wbrre  the  Itnd  lies  highest,  and  that  in  the  southern 
and  eastern  parts  of  Sweden  they  consequently  face  the  £.  and  S. 
£•  and  in  the  northern  the  W*    The  essential  part  of  this  obter? a- 
tion  extends  therefore  only  to  the  general  elefatiou  or  depreiHoa  of 
the  country,  and  not  to  the  bearings  of  these  declivities. 

The  difloofery  that  the  different  declivities  of  the  flanks  of  moun- 
tains bear  an  invariable  relation  to  their  different  aspects,  seems  to 
have  been  first  published  by  Mr.  Bergman  in  his  physical  description 
of  the  earth,  of  which  the  second  edition  appeared  in  1773.  He  theie 
remarked,  that  in  mouotains  that  extend  from  N.  to  S*  the  western 
flank  is  the  steepest,  and  the  eastern  the  gentlest.  And  tbad  in 
mountains  which  run  R  and  W.  the  southern  declivity  is  the  steepest, 
and  the  northern  the  gentlest,  vol.  3d.  §  187. 

This  assertion  he  grounds  on  the  observations  related  in  his  firai 
vol  §  92,  namely,  that  l""  in  Scandinavia  the  Suevoherg  mouotains 
that  ran  N.  and  S.  separating  Sweden  from  Norway,  the  western 
or  Norwegian  sides  are  the  steepest,  and  the  eastern  or  Swedish  the 
most  moderate,  the  verticality  or  steepness  of  the  former  being  to 
that  of  the  latter  as  40  or  50  to  4  or  2. 

2dly.  That  the  Alps  are  steeper  on  their  western  and  southern 
sides  than  on  the  eastern  and  northern. 

3dly.  That  in  America  the  Cordilleras  are  steeper  on  the  western 
side,  which  faces  the  .Pacific  Ocean,  than  on  the  eastern.  But  he 
does  not  notice  a  few  exceptions  to  this  rufe  ^  partituilar  caaea 
which  will  hereaiUr  be  mentioned. 

Buffon,  in  the  first  vol.  of  his  Epochs  of  Nature,  pubUshed  in 
1778,  p#  185,  is  the  next  who  notices  the  general  prenlesce  of 
this  phenomenon,  as  far  as  relates  to  the  eastern  and  westfirn  sides 
of  the  mountains  that  extend  from  north  to  south,  but  be  is  siknt 
with  respect  to  the  north  and  south  sides  of  the  mountains  that. run 
from  east  to  west ;  nay,  he  dees  not  seem  to  have  had  a  just  cosn* 
prehension  of  this  phenomenon,  for  he  considers  it  conjointly  witk 
the  general  dip  of  the  regions  in  which  these  mountains  exist.  ThtiS 
he  tells  us,  voL  1st,  p.  185,  that  in  all  coniinenU  the  general  «k* 
clivity,  taking  it  from  the  'summit  of  mountains,  is  always  mare 
rapid  on  the  western  than  on  the  eastern  side  ;  thus  the  sumoait  of 
the  chain  of  the  Cordilleras  is  much  nearer  to  the  wmstern  sliorts 
ttoan  to  the  eastern:  the  chain  which  divides  the  whole  length  of 
AfiricSi  from  the  Cape  of  Good  Hope  to  the  mountains  of  the 
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Moon,  is  nearer,  he  lays,  to  the  western  than  to  the  eastern  seas ; 
of  this  howerer  he  must  have  been  ignorant,  as  that  tract  of  country 
is  still  unknown. 

The  mountains  which  run  from  Cape  Comorin  through  the  penin- 
sula of  India  are,  he  says,  much  nearer  to  the  sea  on  the  east  than 
€Q  the  west ;  he  probably  meant  the  contrary,  as  the  fact  is  evi- 
dently so,  and  so  he  states  it  in  the  9d  vol.  p.  295 ;  the  same  he 
tells  us  may  be  observed  in  islands  and  peninsulas,  and  in  moun-, 
tains. 

This  remarkable  circumstance  of  mountains  was  notwithstanding 
so  Kttle  noticed,  that  in  179S  the  author  of  an  excellent  account  of 
ifae  territory  of  Carsttiad  in  Bohemia  tells  us  he  had  made  an  ob- 
servation, which  he  had  never  met  with  in  any  physical  description 
of  the  earth,  namely,  that  the  aouthem  declivity  of  all  mountains 
was  much  steeper  than  the  northern,  Y^hich  he  proves  by  instancing 
the  Erzgebirge  of  Saxony,  the  Pyrenees,  the  mountains  of  Switzer* 
land.  Savoy,  Carinthia^  Tyrol,  Moravia,  the  Carpathian*  and  mount 
HfBmus  in  Turkey. 

Herman  in  his  Geology,  published  in  I787y  p.  90,  has  at  least 
partially  mentioned  this  circumstance ;  for  he  says  that  the  eastern 
declivities  of  all  mountains  are  much  gentler  and  more  thickly  co- 
vered with  secondary  strata,  and  to  a  greater  height,  than  the  west-* 
em  flanks,  which  he  instances  in  the  Swedish  and  Norwegian  moun- 
tains, the  Alps,  the  Caucasian,  the  Appennine,  and  Auralian.moun- 
tains ;  but  the  dedivities  bearing  a  southern  or  northern  aspect  he 
does  not  mention. 

La  Metherie,  in  the  4th  vol.  of  his^  Theory  of  the  Earth,  of 
which  the  second  edition  appeared  in  1797,  a  woik  which  abounds 
in  excellent  observations,  p.  381,  produces  numerous  instances  of 
the  inequality  of  the  eastern  and  western  declivities,  but  scarce  any 
of  the  .northern  and  southern,  whose  difference  he  does  not  seem  to 
have  noticed ;  but  he  makes  a  remark  which  we  have  not  seen  else- 
where, that  the  coasts  of  di£ferent  countries  present  similar  dedivi* 
ties. 

'  With  regard  to  eastern  and  western  aspects,  he  thinks  that  a  dif'^ 
ferent  law  has  obtained  in  Africa  from  that  which  has  been  observed 
in  other  countries,  for  in  that  vast  peninsula  he  imagines  the  eastern 
declivities  of  mountains  are  the  steepest,  and  the  western  the  gen* 
tlest    Of  this  however  he  adduces  no  other  proof,  than  that  the 
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greatest  rivers  are  found  on  the  western  tide :  this  proof  seems  in« 
sufficient,  as  if  mountains  be  situated  far  inland,  g^at  rifers  may 
flow  indiscriminately  from  any  side  of  them,  and  sometimes  few 
rivers  flow  even  from  the  side  whose  descent  is  most  moderate,  for 
instance,  from  the  eastern  side  of  the  mountains  of  Syria ;  the  Elbe 
and  the  Oder,  two  of  the  greatest  rivers  in  Germany,  take  their 
course  from  the  western  sides,  the  first  of  the  Bohemian  and  the 
other  of  the  Moravian  mountains,  which  yet  are  the  steepest* 
Many  originate  from  lakes,  as  the  Shannon  with  us;  many  take 
such  a  winding  course,  that  from  a  bare  knowledge  of  the  place  of 
their  disemboguement  it  is  impossible  to  judge  from  what  side  of  a 
mountain  they  issue,  if  from  any ;  their  course  at  most  discovers 
the  depression  of  the  general  level  of  the  country. 

In  1798,  the  oelebrated  traveller  and  circumnavigator,  John 
Beinhold  Foster,  published  a  geological  tract  which  merits  so  mu<A 
more  attention,  as  all  the  facts  were  either  observed  by  himself,  or 
related  to  him  by  the  immediate  observers.  In  this  he  states  as  a 
fact  universally  observed,  that  the  south  and  south-east  sides  of  al- 
most every  mountain  are  steep,  but  that  the  north  and  north-west 
sides  are  gently  covered  and  connected  with  secondary  strata  in 
which  organic  remains  abound,  which  he  illustrates  by  various  in- 
stances, some  of  which  hav^  been  already,  apd  others  vrili  presently 
be  mentioned. 

At  present  this  fact  attracts  the  greatest  attention^  being  obvious- 
ly connected  with  the  original  structure  of  the  globe,  and  deariy 
proving  that  mountains  are  not  mere  fortuitous  eruptions  uncon- 
nected with  transactions  on  the  surface  of  the  earth,  as  hss  of  lite 
been  confidently  advanced.  [P4uUalogia»} 

SECTION   II. 

CJdrf  Mauntaim  of  Europe. 
'  Amongst  the  most  considerable  mountains  in  Thessaly  and  MtL^' 
codonia,  we  may  reckon  that  great  ridge  running  across  the  north 
part  thereof,  called  the  Scardian  mountains.  In  this  part  of  Mace- 
don  stood  also  mount  PangsBus,  lofty,  and  well  covered  with  wood, 
yet  infinitely  more  valuable  from  its  mineral  contents,  which  were 
both  gold  and  silver* :  Haemus,  or  rather  Aemus,  the  western  spurs 
of  which,  joining  the  Scardian  hills,  divide  this  country  from  Thracef : 

•  Plin.  Hkt  Nat  L  iv.  c.  ]1.    Diod.  Cms.  L  xlvii.  p.  547. 
t  Plio.  Hist  Nat  lib.  iv.  ell.    Diod.  SicuL  lib.  iv.  c  84. 
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and  AthoBy  in  the  Chakndian  region,  one  of  the  most  celebrated 
DKMHitaint  in  the  worid*.    Mela  reports,  that  this  latter  is  so  high, 
as  to  reach  above  the  cloodsf.    Martianns  Capellus  affirmed  it  to  be 
six  iniksiiigh:^ ;  and  it  was  a  received  opinion,  that  no  rain  ever 
descended  upon  it,  because  the  ashes  left  on  the  altars  erected  near 
its  summit  were  always  found  as  they  were  left,  dry  and  unscattered. 
But  if,  on  many  accounts,  this  mountain  was  famous  among  the 
ancients,  it  is  no  less  so  among  the  moderns.    The  Greeks,  struck 
with  its  singular  situation,  and  the  venerable  appearance  of  its  tower- 
ing ascent,  erected  so  many  churches,  monasteries,  and  hermitages 
thereon,  that  it  became  in  a  manner  inhabited  by  devotees,  and  from 
thence  received  the  name  of  the  Holy  Mountain,  which  it  still  re- 
tains, though  many  of  those  consecrated  works  are  now  decayed. 
Mount  Athos  is  thought  to  have  received  its  name  from  a  giant,  who, 
the  scholiast  on  Theocritus  informs  us,  was  the  son  of  Neptune  and 
Rhodope ;  but  in  this  there  is  a  concealed  meaning  ;  for  he  is  said 
to  have  removed  this  mountain  from  the  neighbourhood  of  a  lake  of 
the  last  mentioned  name,  and  hence  he  is  called  the  son  of  Rhodope^ 
because  he  came  from  her ;  and  the  son  of  Neptune,  because  became 
to  him.    There  are  coins,  which,  on  their  reverse,  have  the  summit 
of  mount  Athos,  with  a  man  of  gigantic  size  lyin^  on  the  rocks, 
with  his  right  hand  over  his  head.    Whether  this  be  the  Giant,  the 
Genius  of  the  Mountain,  or  Jupiter  Athous,  is  not  clear§.    Hero- 
dotus gives  tis  the  following  description  of  the  mountain  :  "  Athos 
is  a  mountain  of  great  fame  and  magnitude,  leaning  upon  the  sea» 
and  well  inhabited.    It  terminates  to  the  landward  in  the  form  of 
a  peninsula,  and  makes  an  isthmus  of  about  twelve  stades  in  length, 
containing  a  plain,  with  some  mixture  of  little  hills  from  the  coast 
of  Acanthus  to  that  of  Torone.    On  this  isthmus,  which  lies  at  the 
foot  of  mount  Athos,  stands  Sana,  a  Grecian  city ;  but  Xerxes  de- 
termined to  cut  off  from  the  continent  all  the  other  cities,  which, 
built  upon  the  mountain,  and  beyond  this  place,  were  Dion,  Olo- 
phyxus,  Acrothoon,  Thysus,  and  Cleone||."    From  Thucydides  we 
learn,  that  the  inhabitants  of  the  five  cities  were  barbarians,  speaking 
two  different  tongues ;  that  is,  the  Greek,  and  a  language  of  their 


*  Herodot.  lib.  vU.  c.  St.    Plin.  Hkt.  Nat.  1.  iv.  c  11. 
t  De  Sitn  Orbis,  I.  ii.  c.  t.  %  Ap.  Varen.  Oeogr.  1.  i. 

i  Oronov.  Antiq,  OrsM.  vol.  I.  Tit.  Athos.  |  Herodot  L  viL  c.  SS« 
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own.  Plutarch  and  Pl^ny  have  both  written^  that  this  moaoUin  ii 
so  high,  as  to  project  its  shade,  when  the  sqn  is  in  the  summer  tola* 
tice,  on  the  market-f^ace  of  the  city  Myrrhina  in  the  iblaDd  rf 
Leronos.  On  account  of  this  it  is  said,  that  the  inhabitants  of 
this  city  erected  a  braien  calf  at  the  t^mioation  of  the  shadow,  on 
which  was  inscribed  this  monostich : 

"Adiv^  x«X^|/i»  wXi0(A  AtfpidK  00^* 
Half  Lemaos'  calf  doth  Athos'  shsdowMilde. 

Pliny  asserts  the  distance  between  the  foot  of  mount  Atbos,  and 
the  island  of  Lemnos^  to  be  87,000  paces.  He  does  not  tell  us  at 
what  hour  of  the  day  this  shadow  was  observed,  yet  this  may  be  sup- 
plied by  supposing  it  to  ha?e  been  a  little  before  sun-set ;  the  sun 
being  then  in  the  vertical  circle,  which  passeth  over  Athos  and  Myr* 
rhina ;  or  rather,  it  may  be  supposed  two  degrees  higher,  because 
otherwise  the  shadow  could  not  be  so  exactly  observed  in  L^mnos*. 
These  points  settled,  it  would  appear  from  the  principles  of  trigone- 
metry,  that  the  altitude  of  Athos  is  thirty-two  furlongs,  which, 
however,  is  not  very  consistent  with  truth.  The  reason  in  all  pro- 
bability is,  that  Pliny  hath  assigned  too  great  a  distance  between  the 
mountain  and  the  island.  The  best  maps  we  have  make  that  island, 
but  fifty-five  Italian  miles ;  which  being  assumed,  reduces  it  nearer 
the  true  height,  viz.  of  eleven  furlongs,  or  a  little  moref . 

As  to  the  modem  state  of  this  celebrated  mountain,  we  cannot  in- 
form the  reader  better  thereof,  than  by  translating  ibe  accurate  de- 
scription of  an  early  French  traveller:  **  As  I  staid  a  good  while  at 
Salonichi,  and  as  this  city  is  not  far  distant  from  Monte  Santo, 
which  is  mount  Athos,  so  much  celebrated  by  the  ancient  poets  for 
its  height,  and  so  famous  among  the  modern  Greeks,  for  the  monks 
and  hermits  residing  thereon,  I  could  not  be  satisfied  without  going 
to  see  it.  In  the  space  of  a  few  days  I  examined  this  wide  and 
celebrated  wonder,  leaving  no  part  of  it  unexplored,  no  not 
even  the  chapel  on  the  summit,  which  is  very  little  visited.  As  I 
ascended,  I  found  a  good  deal  of  snow  ;  but  as  it  was  in  the  finest 
season  of  the  year,  (in  the  month  of  June)  the  sun  began  to  ope- 
rate upon  it  every  where,  and  to  turn  it  into  water.  Its  summit  ik 
a  perfect  rock,  and  absolutely  naked ;  but  the  snow  tlid  not  lie  there 
"  ■        ■   •  •  ■  I  ■      *» 

*  lib.  iv.  e.  19.  p.  5a.  t  Varenfais'k  Oeogiaphy,  vol.  L  p*  It. 
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•o  long  as  in  the  valleys.  Passing  to  the  south  side^  we  found  it 
•hady.  Arriving  at  the  chapel,  wbicK  was  seated  on  a  high  rock, 
we  were  informed,  that  il  was  consecrated  in  memory  of  the  trans- 
figuration, and  that  on  the  sixth  of  August  they  ^ung  a  solemn  mato 
in  the  presence  of  a  multitude  of  people,  who  out  of  devotion  re- 
mained there  all  night.  As  to  other  things,  we  found  them  in 
pretty  good  order,  considering  it  is  a  place  not  to  be  visited  but  in 
summer  weather.  The  building  too  was  well  enough,  especially  if 
we  consider  its  situation,  it  being  not  a  little  surprising.to  find  a  chapel 
erected,  where  one  cannot  stay  a  quarter  of  an  hour  without  a  great 
fire.  That  which  our  geographers  call  Monte  Santo  comprehends 
not  only  mount  Athos,  but  the  whole  chain  of  mountains,  which  unite 
it  to  the  continent  of  Macedonia.  This  chain  is  seven  or  eight 
leagues  long,  and  three  or  four  broad :  andvit  is  true,  that  the  Greeks 
call  this  ridge  Oros  Agion,  or  the  Holy  Mountain  ;  but  when  they 
speak  of  mount  Athos  in  particular,  they  call  it  still  Athos.  Of  the 
•twenty  monasteries  erected  in  this  solitude,  there  is  but  one,  which 
stands  on  this  mountain,  and  that  is  dedicated  to  St.  LfTura,  which 
is  indeed  richer  and  more  considerable  than  all  the  fest;  and  it  is 
owned,  that  from  the  monks  inhabiting  therein,  the  rest  took  the 
role  under  which  they  live.  These  convents,  generally  speaking,  re- 
semble fortresses  rather  than  religious  houses.  They  are  surround- 
ed with  good  walls,  flanked  with  towers,  or  at  least  surmounted 
by  a  vast  donjon,  well  furnished  with  artillery,  and  all  things  else 
necessary  for  defence.  This  is  a  very  necessary  precaution,  con* 
ndering  their  situation  in  the  midst  of  thieves.  As  fliese  monas- 
teries are  generally  five  or  six  stories  high,  the  apartments  in  them 
are  numerous,  and  very  large,  but  not  over  well  disposed.  They 
are  covered  with  lead,  which,  by  the  reflexion  of  the  sunbeams, 
shines  like  silver ;  and,  all  things  considered,  we  may  rather  wonder 
at  their  being  in  so  good  a  state,  than  at  their  being  in  no  better. 
These  monasteries  are  independent  of  each  other  in  point  of  go- 
vernment ;  and  though  in  the  centre  of  these  monasteries  there  is 
an  episcopal  see,  in  a  pretty  large  town  called  Kapiarb,  yet  the 
monks  pay  no  sort  of  obedience  to  this  bishop.  The  cathedral, 
however,  is  styled  Acrotaton,  i.  e.  the  Most  High,  and  is  served  by 
monks  sent  by  the  superiors  of  the  respective  convents  for  that 
purpose.  There  is  also  on  mount  Athos  a  considerable  church,  de- 
dicated to  St.  Anne,  where  the  Anchorites  resort  for  the  perforro- 
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ance  of  tbeir  devotions  at  certain  festivals,  and  other  settled  times. 
Tbeac  poor  people  are  quite  secluded  from  the  rest  of  the  human 
race.  They  may  be  about  sixty  in  number,  and  live  most  of  them 
alone;  the  rest,  two  in  a  cell;  they  live  by  the  labour  of  their 
hands,  as  did  the  ai^cient  monki,  and  are  under  the  direction  of  a 
chief,  who  is  called  Dicatos,.  i.e.  the  Just ;  yet  he  himself  is  depen- 
dent on  the  monastery  of  St.  Laura,  because  their  cells  are  built  on 
the  ground  belonging  to  that  religious  house^  All  the  monasteries 
have  little  farms  belonging  to  them,  which  are  managed  by  certain 
monks  for  the  benefit  of  the  hotise.  All  these  reli^iotis,  as  has  been 
said  before,  live  under  a  common  rule ;  which  rule  Ci^nsists  chiefly 
in  the  strict  observance  of  the  following  points  :  1.  The  keeping 
certain  stated  fasts,  which  they  recommend  vehemently  in  their  ser- 
mons, and  which,  to  do  them  justice,  they  recommend  no  less  by  the 
severity  with  which  they  keep  them.  2.  The  passing  whole  nights 
in  certain  churches  consecrated  to  the  honour  of  God,  where  they 
either  make  solemn  prayers,  or  else  join  together  in  chanting  psalms^ 
conforming  herein  to  the  practice  of  the  ancient  church,  in  which 
these  devotions  were  styled  vigils.  3.  They  suffer  no  woman  to  ap- 
proach the  holy  mountain,  which  they  carry  yet  farther,  by  exclud* 
ing  all  kind  of  animals  of  the  feminine  gender ;  and  on  this  principle 
they  were  wont  also  to  cause  their  younger  monks  to  be  instructed  in 
separate  houses,  as  if  jouth  itself  had  something  in  it  feminiqeV 

As  Atbos  astonished  by  its  height  and  bulk,  the  mountain  Olym- 
pus struck  the  beholder  with  reverence  by  its  amazing  lofliness ; 
and  at  the  same  time  invited  his  ascent  by  the  beauty  and  variety  of 
prospects  which  it  affbrded.  The  river  Peneus,  one  of  the  clearest, 
gentlest,  and  most  beautiful  streams  in  the  universe,  washed  its  foot, 
dividing  it  from  Ossa,  and  making  a  multitude  of  small  but  charming 
isles,  covered  with  shady  trees,  and  adorned  with  magnificent  tem- 
ples, grottoes,  porticoes,  and  other  stately  buildingsf.  Its  height  is 
certainly  very  great ;  but,  as  we  have  already  observed,  not  near  so 
great  as  it  was  imagined  by  the  ancients.  As  to  the  notion  of  its 
being  above  the  second  region  of  the  air,  it  depended  entirely  upon 
the  fact,  that  letters  traced  on  the  ashes  of  Jupiter's  altar,  remained 
undefaced  for  a  long  space  of  time.    This  altar  stood  on  the  very 

•  Voyages  du  Sieur  P.  Lucas,  t.  L  p.  »06. 
t  Tempe,  secuDd.  descript*  Ortelli. 
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sttmmit  of  Olympus,  and  the  god  was  worshipped  there  with  pecu- 
liar devotion.  On  the  south-east  side  of  the  hill  ran  the  famous 
river  Helicon,  and  near  it  stood  a  noble  temple  of  Jupiter,  in  the 
midst  of  a  shady  grove.  The  mountains  Ossa  and  Peliom  were  in  its 
neighbourhood,  much  spoken  of  in  ancient  authors,  and  ver^/k  con* 
siderable  for  their  height,  though  they  pome  far  short  of  Olympus; 
Dicsarchus  Siculus  at  the  command  of  some  of  the  neighbouring 
princes,  measured  mount  Pelion  with  great  exactness,  and  found  it 
to  be  in  height  1350  paces,  or  about  an  Italian  mile  and  half.  It  is 
now  called  Petras,  and  has  some  little  forts  on  its  sides'*^.  There  is 
some  doubt  amongst  geographers,  whether  this  region  ought  to  be 
reckoned  to  Macedonia  or  Thessaly:  but  as  we  make  the  river 
Peneus  their  common  boundary,  Olympus f  and  its  immediate 
vicinity  belongs,  in  our  estimation,  to  the  former.  On  account  of 
the  great  height  of  Olympus,  or  Lacha,  as  it  is  now  denominated, 
the  ancient  poets  feigned  it  to  be  the  seat  of  the  gods.  Xenagorus, 
however,  reduced  it  to  actual  measurement,  and  ascertained  that  its 
real  height  did  not  much  exceed  the  amount  of  an  English  mile.  It 
was  at  the  foot  of  this  mountain  that  the  Olympic  games,  so  highly 
and  deservedly  celebrated,  were  performed;  and  which,  by  the 
punctuality  of  their  recurrence,  served  as  a  basis  for  ancient  chro* 
nology. 

The  whole  of  this  delightful  country  is  in  truth  sacred  ground. 
Adjoining  mount  Ossa  is  mount  Nephele,  both  which  are  said  to  have 
"been  inhabited  by  Centaurs,  which  were  slain  by  Hercules,  or  exiled 
from  their  native  country.  Here  too  are  situated  the  immortalized 
plains  of  Pbarsalia ;  while  embossed  between  Olympus,  Ossa,  and 
Pelion,  lies  the  delightful  valley  of  Tempe,  so  richly  adorned  with 
the  gifU  of  nature,  and  so  pleasantly  watered,  as  we  have  already 
observed,  by  the  transparent  stream  of  the  Peneus,  the  Salampisa 
of  the  present  day.  Nearly  within  sight  rises  also  mount  Hsmus, 
which  joins  the  Scardi  or  Scardian  hilb,  and  separates  the  country 
from  Romania.  The  whole  of  this  garden  of  the  Muses  is  now  under 
the  barbarous  dominion  of  the  Ottoman  Porte. 

*  Strab.  Ocogr.  Lix.  p.  807.  Virg.  Oeorg.  l.i  ver.  S81.  Varen*  Geogr. 
p.  118.    Plin.  Hist.  Nat.  L  iv. 

t  Olympus  was  a  tmvonrite  name  among  the  Greeks,  and  benee  applied  to 
other  monntains  bendes  the  present;  the  ehlef  of  which  was  seated  in  Asia,  not 
fiurfromPergamas.   See  section  III.  of  the  present  chapter. 
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*  To  the  south  of  Jaona  is  Liordia,  another  province  of  Turkey  \tk 
-Europe,  constitutiDg  ancient  Greece,  properly  so  called,  the  capital 
of  which  is  Setines,  formerly  the  renowned  city  of  Athens.  In  this 
district  is  the  famous  mountain,  which  in  ancient  times  bore  the 
name  of  Parnassus,  and  was  in  Phocis,  but  is  now  called  PamassOi 
and  by  the  Turks  Idcdora.  It  has  two  heads,  one  of  which  the 
ancients  consecrated  to  Apollo  and  the  nine  Muses,  the  other  to 
Bacchus.  H^ce  some  ancient  writers  have  given  to  the  Muses  the 
name  of  Parnamdcs;  while  Per&Ius  gravely  asserts,  that  if  any 
person  slept  on  diat  mountain,  he  soon  after  became  a  poet  In 
fabulous  times  it  was  called  Lamasms,  from  Larnace,  the  ark  of 
Deucalion,  which  was  supposed  to  have  rested  upon  it:  after  that 
deluge  it  was  called  Parnassus,  from  a  man  so  named  who  inhabited  it. 
Here  is  likewise  a  fountain,  which  is  supposed  to  have  been  the  Cas- 
talian  spring  of  the  ancients.  Beside  Athens,  in  this  province  were 
seated  the  cities  of  Thebes,  Delphos,  and  Pithia. 

The  ancient  Helicon,  a  mountain  which  appears  to  have  received 
no  modem  name,  rises  in  the  vicinity  of  moiint  Parnassus.  Amidst 
the  fabulous  traditions  of  former  times,  and  which  have  descended 
to  the  moderns,  we  find,  that  when  Hercules  cut  o£P  the  head  of 
Medusa,  the  blood  which  issued  from  the  body  was  instantly  con- 
verted into  Pegasus,  the  flying  horse  of  the  Muses,  which  passing 
over  this  mountain,  in  his  ascent  struck  it  with  his  hod;  whence  a 
ibuntain  was  opened  which  the  Greeks  called  Hippocrene,  and 
which  was  considered  as  the  Muses'  fountain,  whose  waters  excited 
inspiration. 

HiEMu^  «nd  Rhodopb,  the  former  of  which  we  have  already 
glanced  at,  are  two  long  ridges  of  mountains  which  extend  from  the 
frontiers  of  Macedonia  to  the  Euxine  or  Black  Sea.  Rbodope  was 
oelebrated  by  the  ancient  poets  on  account  of  the  catastrophe  of 
•Orpheus. 

Mount  Ida,  so  celebrated  by  the  ancients,  rises  in  the  centre  of 
the  island  of  Candia,  the  ancient  Crete,  which  was.  considered  by  the 
heathen  mythologist»  as  the  birth-place  of  Jupiter.  This  island,  one 
of  the  largest  in  die  Mediterranean,  is  seated  in  a  ddightful  climate, 
about  Si""  north  latitude,  to  the  south-east  of  the  Morea,  the  ancient 
Peloponnesus,  before  the  mouth  of  the  Archipelago,  almost  equidis- 
tant from  Europe,  Asia,  and  Africa.  Above  half  Uie  island  is 
•overed  with  rocky,  barren  naottntains,  the  molt  famous  of  whidi 
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it  Psiloriti,  the  ancient  Ida,  the  highest  in  the  bland.  It  is  novf 
one  continued  barren  rock,  and  for  the  greatest  part  of  the  year  haa 
its  summit  covered  with  snow.  Its  only  produce  is  the  tragacanth, 
which  is  Tahiable  on  account  of  its  gum.  Ida  commands  a  view  of 
both  seas :  and  the  idand  has  many  springs  and  rivulets  of  excdient 
water,  but  no  navigable  river.  Here  too  is  Letfie,  the  river  of 
oblivion,  so  much  the  subject  of  ancient  story,  which  is  a  torpid 
stream. 

The  Crapac,  or  CARPATHiAif,  mountains  separate  Poland  from 
Hungary  (the  ancient  Pannonia)  and  Transylvania.  The  base  of 
these  mountains  is  overspread  with  wood ;  the  ascent  produces  trees 
of  a  much  larger  growth  for  a  considerable  way,  then  a  t)iird  region 
is  formed,  consisting  of  brush-wood,  whilst  the  summits  are  barren, 
rude,  and  wild ;  terrifying  the  boldest  visitants  with  the  appearance 
of  horrid  crags,  and  frightful  precipices  covered  with  snow,  yet  in- 
terspersed with  lakes  of  most  transparent  water.  In  the  district  of 
Sips,  in  the  division  of  Upper  Hungary,  the  Carpathian  mountain^ 
reach  their  utmost  height.  Here  too  are  various  other  remarkable 
mountains,  especially  the  Oschsenberg,  and  Konigsberg  or  King's 
mountain,  so  called  from  King*  Matthias  Corvinus,  who  in  the  year 
1474,  dined  ^m  its  summit. 

In  Silesia,  the  principality  of  Jauer  is  in  general  itmuntainous, 
and  is  separated  from  Bohemia  to  the  south  and  west  by  ft  chain  of 
mountains.  The  Schnee  or  Riesenkoppc  is  the  highest  of  all  the 
Riesen,  or  Giani^B  Cham,  as  well  as  the  loftiest  part  of  all  Silesia. 
It  raises  its  head  for  above  any  of  the  neighbouring  ^mountains,  and 
for  the  greatest  part  of  the  year  is  covered  with  snow.  Those  who 
havie  climbed  it,  compute  its  ascent  from  the  foot  to  the  highest  sum- 
mit at  three  German  miles;  and  the  Rev.  Mr.  Schilling,  rector  of 
Hirschberg,  is  said  to  have  discovered,  by  means  of  mathematical 
instruments,  that  its  perpendicular  heig^ht  is  no  less  than  twenty-two 
thousand  five  hundred  Rhineland  feet ;  but  this  account  is  certainly 
erroneous ;  for  were  it  of  such  a  height,  it  would  be  perpetually  co- 
vered with  snow,  and  the  cold  would  be  much  more  intense  than  it 
really  is.  Its  loftiest  part  is  a  steep,  stony  rock  of  considerable  cir- 
cumference, upon  which  is  built  a  chapel,  wherein  mass  is  celebrated 
five  times  a  jrear. 

The  FicHTELBEftO  mountains  are  the  higbest  m  Germany,  and 
stand  in  the  principality  of  Culembach,  extending  nineteen  miles 
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from  north  to  south.  It  receives  its  name  from  the  great  number 
of  pines  with  which  it  is  covered,  fichte  signifying  a  pine,  and  b^rg 
a  mountain ;  it  also  produces  firs  and  beeches,  and  in  some  places 
oaks,  elms,  and  lime  trees.  From  these  woods  the  peasants  that  live 
about  the  mountain  derive  most  of  their  subsistence  by  making 
charcoal,  and  in  winter  bringing  down  the  timber  in  sledges  to  sell. 
This  loftiest  of  the  mountains  of  Germany,  contains  many  elevated 
rocks  and  deserts,  and  a  number  of  bogs  and  morasses. 

The  Alps  are  the  highest  mountains  in  Europe ;  or  rather  they 
are  a  long  chain  of  mountains  that  begin  at  the  mouth  of  the  river 
Var,  and,  after  many  irregular  windings,  terminate  near  the  river 
Arsia,  in  Istria.  They  divide  Italy  from  France,  Swisserland,  and 
Germany,  and  are  variously  denominated,  according  to  their  situa<« 
tion.  The  Alps  on  the  sea-coast,  or  Maritime  Alps,  reach  from 
Vada,  or  Vado,  to  the  source  of  the  Var,  or  even  that  of  the  Po; 
the  Coitian  Alps,  from  the  source  of  the  Var  to  the  city  of  Sosa ; 
the  Oreek  Alps,  from  the  city  of  Susa  to  mount  St.  Bernard ;  the 
Peninian  Alps,  from  mount  St  Bernard  to  mount  St.  Gothard ;  on 
these  border  the  Rhatian  Alps,  which  extend  to  the  source  of  the 
river  Plava ;  and  lastly,  the  Noric,  or  Camician  Alps,  extend  from 
the  river  Piava  to  Istria,  and  the  source  of  the  Saustrum.  Livy  sup* 
posed  them  to  measure  two  thousand  stades  (furlongs)  in  length,  or 
two  hundred  and  fifty  miles;  and  his  description  of  Hannibal's  at- 
tempt to  cross  them,  in  the  winter  season,  to  invade  Italy,  records 
a  very  interesting  event  in  the  Roman  histdry.  In  the  vaUeys  ly- 
ing between  these  mountains  Swisserland,  or  Switzerland,  the  Heh 
vetia  of  the  ancients,  is  situated,  which  is  the  highest  country  in 
this  part  of  the  world ;  and,  though  lying  between  45"*  and  48^  of 
north  latitude,  having  the  air  much  sharper  than  in  more  northern 
latitudes.  The  Alps  are  composed  of  stupendous  rocky  masses, 
chiefly  of  granite  and  gneiss,  two,  four,  and  even  six,  being  piled 
on  each  other,  and  from  four  to  twelve  thousand  feet  high.  The 
peak  of  mount  Gothard,  is,  by  Du  Cret,  computed  at  sixteen  thou* 
sand  five  hundred  French  feet.  The  lower  parts  of  these  high 
mountains  are  covered  with  woods  and  pastures,  the  herbage  in 
which  is  of  a  remarkable  len^h  and  richness.  The  middle  abounds 
with  a  great  variety  of  odoriferous  herbs,  thickets,  bushes,  and  ex- 
cellent springs,  which,  in  summer,  are  resorted  to  by  herdsmen 
with  their  cattle.    The  Jthird  part  of  these  mountains  almost  en- 
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lifely  coDsbU  of  cra^^y  and  inaccessible  rocks,  some  of  which  are 
quite  bare,  without  the  least  herbage  growing  upon  them,  while 
others  are  continually  covered  with  snow  or  ice.  The  valleys  be- 
tween these  icy  and  snowy  mountains  appear  like  so  many  smooth 
frozen  lakes ;  while  vast  fragments  of  ice  frequently  fall  down  from 
the  mountains  into  the  more  fruitful  spots  beneath.  It  is  from 
these  masses,  and  the  thawing  of  the  ice  and  snow,  that  the  greatest 
I>art  of  the  streams  and  rivers  in  Swisserland  are  derived.  The 
ice-hills  begin  in  the  canton  of  Glaris,  and  after  passing  through 
the  territory  of  the  Grisons,  and  thence  into  the  canton  of  Uri,  ter- 
minate in  the  district  of  Bern.  The  mcMt  lofly  of  these  mountains 
are  those  in  the  canton  of  Uri,  namely,  St.  Gothard,  Furka,  Cris^' 
pall,  and  Luckmamcr,  which  send  forth  rivers  to  all  the  principal 
quarters  of  Europe.  The  lofliest  of  the  whole  chain,  according  to 
Saussgre,  are  mount  Blanc,  Titlis,  to  the  north  of  Furka,  Schreck- 
born,  and  Finsteraar,  to  the  south  of  Schreckhom.  Mount  Blanc 
rises  in  its  summit  to  147,000  French  feet;  or  15,662  English,  ac- 
cording to  the  measurement  of  Sir  George  Shuckborough  ;  Titlis  is 
10,818  above  the  level  of  the  sea ;  and  the  two  last  are  at  least  2,400 
feet  higher. 

This  is  the  most  dreary  part  of  all  Swisserland  \  for  on  the  lummitt 
of  these  mountains  an  intense  cold  almost  constantly  prevaib,  with 
bard  gales  of  wind,  and  very  damp  fo^i ;  while  the  valleys,  except 
various  towns  and  villages,  with  a  few  fields  and  vineyards,  thick 
woods,  and  rich  pastures,  are  covered  with  lakes ;  and  here  the  sum;- 
mer  heats  are  frequently  so  insupportable,  that  the  inhabitants  be- 
take themselves  to  the  mountains,  though  in  winter  their  houses  are 
almost  buried  in  snow.  In  many  places,  within  a  small  compass* 
the  four  seasons  are  seen  at  once ;  and  sometimes  summer  and  win- 
ter are  so  near  each  otheo  that  one  hand  may  take  up  snow,  and 
the  other  pluck  flowers. 

During  the  greatest  part  of  the  year  the  clouds  hang  beneath  the' 
peaks  of  the  highest  mountains,  and  resemble  a  sea,  from  which  the 
peaks  rise  like  islands.  Sometimes  they  break,  and  thus  display  a 
view  of  the  extensive  country  beneath.  From  the  rising  and  sinking 
of  these  clouds,  the  inhabitants  form  pretty  certain  conjectures  with 
respect  to  the  weather.  Not  one  of  the  above  mountains  is  without 
a  cataract,  and  as  the  eye,  in  consequence  of  the  intervention  of*the 
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doudti  if  not  always  able  to  trace  their  origin,  tbey  look  as  if  poured 
down  upon  the  rocks  from  heaven. 

The  water  thus  falling  from  one  rock  to  another,  makes  an  asto- 
nisfaing  noise,  and  raises  a  mist  around  it,  on  which  when  the  sun- 
beams play,  is  formed  a  most  beautiful  spectacle,  particularly  at  the 
foot  of  the  cataract,  where  those  beams  exhibit  rainbows  of  the  most 
lively  colours. 

Among  these  mountains  are  many  medicinal  springs,  some  of 
which  form  cold,  and  others  warm  baths,  celebrated  for  diflRcreni  and 
extraordinary  virtue. 

Five  leagues  to  the  southward  of  Geneva  is  an  elevated  spot  called 
La  Dole,  from  which  >roay  be  seen,  at  certain  times,  in  fine  wea* 
ther,  seven  different  lakes,  viz.  that  of  Geneva,  Annecj,  Rosses;, 
Bourget,  Joux,  Morat,  and  Neufchatel,  besides  a  long  chain  of  the 
Alps,  and  an  extent  of  one  hundred  leagues  quite  into  Dauphin^, 
a  view  more  extensive  and  stupendous  than  any  other  part  of  the 
world  exhibits*  On  the  summit  of  La  Dole  is  a  noble  terrace  formed 
by  the  hand  of  Nature,  where,  from  time  immemorial,  the  young 
people  of  the  country  have  assembled  in  great  numbers,  on  the  two 
first  Sundays  in  the  month  of  August,  taking  with  them  all  sorts  of 
refiresbments,  and  spendmg  the  days  in  various  sports  and  pastoral 
amusements. 

The  Savoyards,  fropn  the  nature  of  their  country,  are  generaUy  so 
poor,  that  a  traveller  meets  few  people  in  the  public  road  who  do 
not  recommend  themselves  to  his  benevolence ;  and  a  farmer  with 
a  yoke  of  oxen,  two  horses,  four  cows,  a  few  goats  and  sheep,  and  a 
small  parcel  of  land,  is  esteemed  a  man  of  considerable  fortune. 
Their  bread  is  of  oats;  but  the  more  wealthy  use  some  wheat 
Their  other  food  consists  of  butter,  cheese,  walnuts,  vegetables, 
and  sometimes,  though  seldom,  flesh  meat ;  and  their  drink  is  milk 
and  good  water.  However,  those  who  live  in  the  valleys  live  some- 
what better.  They  are  dl  cheerful,  have  healthy  florid  complexions, 
and  are  remarkable  for  their  fecundity.  Among  both  sexes,  how- 
ever, in  some  peculiar  spots,  many  are  seen  deformed  and  lame ; 
and  the  women  in  particular  have  wens  that  reach  from  ear  to  ear, 
which  are  called  goiira,  the  cause  of  which  has  never  been  satisfac- 
torily explained.  One  third  at  least  of  the  males  seek  a  subsistence 
in  France,  and  other  countries,  in  qualities  of  chimney-sweepers, 
shoe-blacks,  raree-shew  men,  livery  servants,  Ike. ;  yet  they  are  so 
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bonetty  that  they  nuj  be  safely  trusted ;  and  if  they  are  once  aUe 
to  set  up  a  little  shop,  they  are  such  toasters  of  the  thriving  talents, 
that  they  often  acquire  very  considerable  fortunes ;  yet  so  prevalent 
IS  the  love  of  their  country^  that  when  they  have  acquired  a  little 
stock  abroad,  they  generally  return  home,  and  are  incapable  of  en- 
during an  absence  from  it. 

The  inhabiunts  of  M<nmt  Cetus,  in  Savoy,  and  the  neighbouring 
.  mountains,  which  are  parts  of  the  Alps,  are  called  Marram,  or 
Marromers.  "  One  would  imagine,''  says  Keysler,  "  that  from  the 
heavy  burdens  they  daily  carry  up  these  steep  mounUins,  they 
would  soon  or  late  h\\  into  consumptions';  but  such  is  the  efiEect  of 
custom,  and  of  simple  diet,  that  many  of  them  attain  to  above  an 
hundred  years  of  age." 

And  here  it  may  not  be  unacceptable  to  present  the  reader  with 
the  substance  of  the  Earl  of  Corke's  animated  description  of  the 
numner  of  passing  the  Alps,  in  a  letter  to  the  late  Mr.  Duncombe. 
**  At  the  foot  of  Chamberry  commences  the  Alps.  The  ascent  of 
the  first  mountain  is  very  steep,  but  well  paved,  and  sufficiently 
broad.  A  pair  of  oxen  is  constantly  added  to  the  chaise-horses ; 
but  in  the  subsequent  mountains,  which  are  many,  all  as  steep,  and 
several  of  them  narrower,  and  worse  paved  than  the  first,  no  oxen 
are  to  be  found.  Over  different  parts  of  these  we  had  recourse  to 
our  own  feet.  Tliree  days  were  thus  passed  in  ascending  and  de- 
scending these  towering  hills;  our  lodgings  at  night  were  worse 
tiian  indifferent.  The  third  evening  brought  us  to  a  little  village 
called  Lanebowrg,  where  our  chaisea  were  taken  to  pieces,  and  all 
preparations  made  for  the  achievement  of  the  next  morning,  the 
passage  over  mount  Genis.  The  accounts  which  had  been  given  me 
of  this  mountain  had  magnified  the  object  to  such  a  degree,  that 
when  I  viewed  it  with  my  naked  eye>  it  appeared  much  less  dreadful 
than  I  had  supposed  it.  Height  is  not  tremendous ;  horror  is  not 
unusual ;  the  most  amazing  circumstance  is  the  manner  of  con* 
veyanoe.  It  was  difficult  not  to  feel  some  uneasy  sensations  when 
we  first  entrusted  our  limbs  and  lives  to  the  power  and  management 
of  that  particular  species  of  animi^s,  the  Aipian  chairmen.  Some 
few  minutes  passed  in  fears,  till  we  perceived  our  porters,  strong  as 
giants,  and  nimble  as  racers.  They  did  not  miss  a  single  step  { 
they  trod  firm  upon  tottering  stones :  they  jumped  from  one  stone 
to  another  with  the  agility  of  goats.    In  litde  more  than  two  houra 
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we  found  oureekes  on  tbe  top  of  the  mountain.  The  ascent  is  fiire 
miles  continued,  and  so  steep,  that  no  carriage  can  pass.  The  plain 
upon  the  top  is  five  miles  over ;  every  inch  smooth  and  green  as  a 
sheep-walk.  In  the  middle  of  it  is  a  large  lake,  from  which  arises 
the  river  Boria,  which  runs  to  Turin,  and,  in  conjunction  with  tbe 
Po,  supplies  that  city  with  water.  The  descent  is  five  miles,  bat 
not  continued,  therefore  it  appears  less  steep.  In  the  middle  of  it 
lies  the  town  of  Santa  Croce  (Holy  Cross),  where  the  prineipalily  of 
Piedmont  begins.  The  prospect  on  each  side,  of  tall  firs,  chesnuts, 
and  larch-trees,  of  vast  natural  water*faUs,  and  of  roaring  mountain 
rivers,  a£Pords  such  a  surprising  variety,  as  is  at  once  awful,  pleasing, 
and  beyond  description  in  any  language  whatever.  The  Piedmon** 
tese  conveyed  us  down  with  tbe  utmost  swiftness,  steadiness,  and 
ease.  In  the  windings  of  the  hills,  which  are  many,  they  shewed 
great  dexterity,  and  seemed  to  go  on  purpose  to  the  very  brink  of 
precipices,  only  to  convince  us  that  they  could  turn  to  an  hair,  and 
carry  to  an  inch.  At  a  little  town  called  Novel^z^,  the  scattered 
limbs  of  our  chaises,  which  from  Lanebourg  had  been  carried  upon 
mules,  were,  by  a  kind  of  Medean  art,  joined  together  again,  and 
again  our  baggage  was  strictly  searched  at  the  custom-house,  the 
tormenting  obstk-uction  of  every  litUi?  territory  through  which  we 
passed.'' 

In  winter  the  plain  on  the  top  of  mount  Cenis  being  covered  with 
8n6w,  is  crossed  in  sledges  drawn  by  a  hone  or  a  mule.  Hie  descent 
is  in  some  places  always  performed  in  chairs ;  but  from  mount 
Cenis  and  limebourg  it  is  conducted  in  a  very  extraordinary  man«* 
ner.  On  'the  spot  where  the  declivity  begins  is  a  house  called  h 
Ramasse,  where  the  traveller  getting  into  a  sledge,  with  his  guide, 
dides  down  with  such  swiftness,  that  he  is  carried  about  three  milea 
in  seven  or  eight  minutes,  the  rapidity  of  the  motion  almost  taking 
away  his  breath*  The  guide  sits  forirard,  steering  with  a  stick,  and 
has  on  each  side  an  iron  chain,  which  he  drops  like  an  anchor,  either 
to  slacken  the  course  of  the  sledge,  or  to  stop  it.  Travellers  having 
been  sometimes  much  imposed  upon,  the  king  of  Sardinia  has  laid  a 
tax  on  all  kinds  of  carriages  over  this  mountain  ;  and  on  both  sidea 
is  an  o^icer,  to  whom  strangers^  in  qiise  of  any  imposition,  may  ap- 
ply &r  redress. 

Saoc^  seems  sequestered  ijrqm  all  inoientives  to  liixury  and  soft-' 
nesfl^  by  lofty  bmen  mountains  and  enormous  rocby  by  which  the 
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greatest  part  of  it  is  overrun^  and  which  are  known  to  produce  chiefly 
«oine  moss^  smaH  shrubs,  and  box-trees.  The  valleys  between  the 
mountains  yield  some  grain,  but  abound  more  in  pasture ;  for  the 
industry  of  the  inhabitants  has  made  the  best  improYements  in  the 
mountains  themselves  which  the  soil  would  admit  of. 

Some  of  the  highest  of  these  mountains  are  called  Glacieres,  or 
Ice  Vallep,  and  Montagnes  Maudites,  or  Cursed  Mountains,  in 
Faucigny ;  the  perpendicular  height  of  the  latter,  from  the  surface  of 
the  lake  of  Geneva,  has  been  computed  to  be  at  least  two  thousand 
&ttboms,  which  are  equal  to  twelve  thousand  eight  hundred  and  six- 
teen feet,  or  above  two  English  miles ;  and  the  surface  of  the  lake  of 
Geneva  is  four  hundred  and  twenty-six  fathoms  higher  than  the  level 
of  the  Mediterranean.  The  ascent  to  these  mountains  is  very  steep, 
craggy,  and  slippery,  but  not  continued  ;  a  new  ridge  of  mountains 
frequently  appearing  on  the  other  side,  higher  and  more  steep  than 
Ihat  which  is  left  behind ;  till  at  length,  from  the  last  eminence  to 
be  surBiounted,  the  prospect  of  the  frozen  valley  appears  in  full 
▼lew,  and  on  the  opposite  side  a  chain  of  craggy,  inaccessible  rocks, 
covered  with  ice  and  snow,  and  so  scarped  and  split,  that  at  some 
distance  they  look  like  prodigious  piles  of  Gothic  buildings  and  ruins, 
while  the  surface  of  the  frozen  valley  below  seems  speckled,  if  we 
may  thus  express  ourselves,  with  rocks  of  a  monstrous  size,  that  are 
broken  o£^  and  fallen  from  the  higher  grounds.  Here  the  air  is  so 
extremely  cold  and  piercing,  that  the  months  of  July  and  August 
are  only  fit  for  this  journey,  and  even  at  that  season  travellers  an 
obliged  to  go  doathed  as  in  the  depth  of  winter. 

The  canton  of  Glaris  is  environed  to  the  east,  south,  and  west,  by 
mountains  of  so  great  a  height,  that  they  are  continually  covered 
with  fcie  and  snow,  particularly  by  the  Todibtrg,  which  is  esteemed 
one  of  the  highest  in  all  Swisserland,  and  is  almost  impassable,  not- 
withstanding a  road  has,  with  severe  labour,  been  made  over  it  from 
flie  great  vale  in  Glaris  to  the  country  of  the  Grisons.  From  the 
north,  where  the  country  is  open,  a  valley  extends  to  the  length  of 
eight  hours  journey ;  but  below  Schwenden,  the  mountain  named 
Fr^burg  divides  into  two  separate  vales,  the  greater  and  the  less ;  the 
ibrmer  of  which  lies  to  the  west,  and  the  latter  to  the  east :  besides 
which,  there  are  several  other  valleys  among  the  mountainous  ridges. 
Though  these  vales  are  in  many  parts  extremely  well  suited  for 
agriculture,  very  little  grain  is  sown  in  them,  the  inhabitanU  being 
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chiefly  employed  in  grazing  horses  and  sheep  on  the  Alps ;  ^nd  here 
they  also  feed  many  thousand  heads  of  horned  cattle^  with  which 
they  carry  on  a  profitable  trade ;  they  likewise  export  cheese^  butter^ 
and  tallow.  On  these  mountains  are  large  woods  of  pines,  with 
crystal  pits.  The  high  mountain  named  Blattcnberg  yields  vast 
quantities  of  slate,  which  being  polished,  and  formed  into  tables,  or 
put  into  wooden  frames  for  writing,  are  exported  to  all  parts  of  the 
world.  Of  all  the  mountains  in  Swisserland^  that  named  Freyburg 
affords  the  safest  refuge  for  the  chamois  goats ;  only  twelve  sworn 
hunters  being  permitted  to  shoot  them,  and  th^e  at  no  other  time 
than  between  St.  James's  day  and  Martinmas. 

A  chain  of  mountains  called  Jura  rises  in  the  canton  t>f  Zurich, 
continues  through  the  canton  of  Soleure  and  the  principality  of  Neuf- 
chatel,  separates  the  Pays  de  Vaud  from  the  eastern  border  of  France,'^ 
and  is  extended  along  the  frontiers  of  the  Genevois,  as  far  as  the 
Rhbne.  In  the  Pays  de  Vaud  these  mountains  contain  many  elevated 
valleys,  which  greatly  attract  the  notice  of  travellers,  particularly  the 
valley  of  the  lake  of  Joux,  situated  on  the  summit  of  that  part  of 
the  Jura  which  is  called  mount  Joux,  where  are  several  neat  and 
populous  villages,  the  number  of  inhabitants  on  this  spot  being  rated 
at  three  thousand ;  the  adjacent  parts  are  diversified  with  wood  and 
cultivated  land  both  pasture  and  arable  ;  to  complete  the  beauties 
of  this  scenery  there  are  two  lakes,  the  largest  of  which  is  called  the 
lake  of  Joux,  the  smaller  lake  Brenet;  sq>araled  from  each  other  by 
a  narrow  neck  of  land.  The  happy  natives  of  this  charming  vale 
are  occupied  as  artificers  in  various  branches,  such  as  watch-makings 
and  polishing  many  kinds  of  stones.  More  than  one  third  part  of 
the  whole  population  bears  the  surname  of  Rochat,  and  have  sprung 
from  one  family  which  formerly  settled  here  from  France,  pvdbably 
driven  from  their  native  country  by  persecution.  The  descent  frooa 
this  very  picturesque  vale  is  through  a  great  variety  of  captivating 
scenery,  consisting  of  hills,  valleys,  wood,  and  lawn,  commanding  a 
very  extensive  prospect  of  a  great  part  of  the  Pays  de  Vaud,  with 
the  lakes  of  Geneva  and  Neufehatd,  blended  with  tofly  mountains. . 

The  Valais  is  a  county  of  Swisserland,  composed  of  one  large  vsj« 
extending  east  and  west,  but  bounded  on  the  north  and  south  by  very 
high  mountains*  Among  the  southern  mountains,  the  most  re- 
markable is  that  called  Great  St.  Bernard^  anciently  named  Mont 
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Benninuty  a  name  given  to  the  whole  Appennine  chain.  The  prin*. 
cipal  hill  on  the  north  side  is  the  Gemini>  which  lies  towards  the 
firootiera  of  the  canton  of  Berne ;  it  is  impassable  in  winter,  and  its 
descent  toward  the  valley  of  the  Valais  was  formerly  of  a  dangerous 
•teepness,  and  very  narrow.  To  remedy  this  inconvenience,  ia 
1756,  more  than  a  league  of  the  hard  rock  was  blown  up  with  gunr, 
powder,  the  road  in  most  places  widened  to  the  breadth  of  seven 
feet,  and  walls  raised  in  the  steepest  and  loosest  parts;  so  that 
travelling  is  at  present  much  more  safe  and  commodious  than  for- 
merly. The  whole  was  completed  ia  five  years ;  ''  an  astonishing 
#ork,"  observes  Mr.Coxe,  "  and  proves  that  nothing  is  impracti- 
cable to  human  industry/' 

A  country  thus  entirely  inclosed  within  high  Alps,  and  consisting 
«f  valleys,  elevated  plains,  and.  lofty  mountains,  must  necessarily 
exhibit  a  great  variety  of  situations,  climates,  and  productions.  Ac- 
cordingly, the  Valais  presents  to  the  curious  traveller  a  quick  succes- 
•ion  of  prospects,  as  beautiful  as  they  are  divetsified,  numberless 
vineyards,  rich  pasture-grounds,  covered  with  cattle,  com,  flax, 
fruit*trees,  and  wild  forests ;  and  these  occasionaUy  bordered  by 
naked  rocks,  whose  summits  are  every  where  crowned  with  ever- 
lasting snow,  and  inaccessible  glaciersi  This  strong  and  striking 
contrast  between  the  pastoral  and  the  sublime,  the  cultivated  and  the 
wild,  cannot  but  affect  the  mind  of  an  observer  with  the  most  pleas- 
ing emotions.  The  beauties  and  varieties  of  this  country  are  amply 
and  faithfully  delineated  by  Rousseau,  in  his  NouveUe  Heloise,  in 
the  character  of  St  Preux,  where  he  relates  bis  excursion  into  the 
Upper  Valais. 

The  lakes  on  the  north-east  side  of  which  the  city  of  Lucern 
stands,  which  is  called  in  (he  maps  by  the  name  of  that  canton,  is 
distinguished  by  some  geographers  as  the  Waldstwr  See,  or  the 
Lake  of  the  four  Cantons,  namely,  of  Lucern,  Schwitz,  Uri,  and 
Underwald.  Mount  Pilate  rises  boldly  on  the  side  of  this  lake, 
and  Is  perhaps  one  of  the  highest  mountains  in  Swisserland,  if  esti- 
mated from  its  base,  and  not  from  the  level  of  the  sea«  According 
to  General  Pfiffer,  its  elevation  above  the  lake  is  more  than  six 
thousand  feet ;  but  its  height  above  the  Mediterranean  is  inconsi- 
derable, when  compared  with  that  of  some  of  the  Alps  more  to  the 
southward ;  nor  indeed  does  the  snow  continue  all  the  year  upon  its 
summit    It  is  a  single  insulated  mountain^  and  is  divided  at  its  top 
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into  two  rugged  points,  wfaicb,  when  not  cofered  wltk^loiidi>  6xm 
»mott  nM\i68tic  appearance. 

'  The  canton  of  Uri  aboundi  with  dreadibl  naountains»  the  Bommita 
of  which  are  perpetually  covered  with  ice  and  mow ;  these  are  lepa* 
•itted  by  deep  valleys.  Hie  loftiest  among  the  mountains  has  been 
reckoned  to  be  that  of  St«Gothard,  over  which  is  carried  a  6ne 
foad  in  Otte  continued  a^ent  of  eight  hours  (twenty-four  mUea)  lo 
its  very  sunuait  This  road  is  in  most  parts  six  feet  wide^  and  every 
Wbere  well  paved  during  its  whole  ascent.  The  Ross,  or  Reua^ 
funs  by  its  side,  sometimes  to  the  right,  and  at  others  to  the  leftf 
oter  which  are  several  handsome  bridges,  most  of  them  of  stondC 
This  road  in  summer  is  perfectly  safe,  not  only  for  horsei^  bttt  even 
Ibr  carriages :  thoiigh  im  winter  the  £dls  of  masses  of  snow  have 
f  roved  fiital  to  many  travetters.  It  forms  one  of  the  great  pttsaie*  * 
into  Itdy.  Several  parts  exhibit  the  most  beautiful  cataracts,  eilhet 
from  the  Ross,  tMr  other.  Imaller  streams ;  while  many  of  them^  by 
reason  of  the  roeks  that  obstruct  their  passage^  are  resolved  into  n 
mi^  which,  by  the  refracting  rays  of  tlie  sun,  form  a  variety  of 
rainbows.  The  traveUer,  as  he  advances,  is  terrified  at  the  view  of 
firigfatful  rocks  hanging  over  the  road,  which  seem  threatening  every 
moment  to  faU  and- crush  him  to  atoms.  Indeed,  the  iodMstry  and 
Ingenuity  Of  the  inh^bitaiito  are  here  v^  conspicuovs^  wIkh  at  inv* 
mense  hazard,  toil)  and  expense,  keep  Uiese  roads  opeik'  For  this 
{mrpose,  (hey  join  rocks  together  by  ardied  bridges,  cut  a  path -way 
through  several  rocks,  and  when  the  road  seems  ready  to  sink,  Mp* 
port  it  by  stout  walk  ^d  buttresses,  with  great  peats,  vdwh  they 
drive  deep  into  the  earth,  and  stones,  which  they  fasten  to  one  an* 
other  by  iron  cramps^ 

3imttu  Veso  is  among  the  U^^tof  the  Alps;  and  here  the  river 
Pi}  has  its  rise. 

The  AprENMiNB  Mountains  take  their  rise  near  the  Alps,  on  the 
sea  coast,  iti  the  territories  of  Getioa,  and  dividing  Italy  into  ahnosi 
two  equal  parts,  reach  to  the  straits  which  separate  Naples  from 
Sicily,  and  give  rise  to  an  incredible  nnmber  of  rivers  that  wnter 
this  ddightful  cot^utry. 

Of  Etna  and  VesuvHis,  we  have  already  sufficiently  treated ;  and 
ihttU  only  <iirther  observe,  therefore,  that  the  phenomenon,  of*  sun* 
ite»  as  surveyed  from  the  former,  is  supposed  by  aU  travellers  to 
ConstHote  one  of  the  most  qplendid  spe^ades  in.  creation*    ^'No 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


keUNTAINS,   HlhhB,   PRBC1P1CB0|  S^.  419 

f mtgiDaiion/'  says  Mr.  Brydoqe^  ''  can  form  un  idea  of  so  glorioui 
and  magnificent  a  scene ;  neither  is  there,  on  the  surface  of  thii 
globe«  any  one  point  that  unites  so  many  awful  and  sublime  sub- 
jects. The  view  in  absolutely  boundless  on  every  side«  nor  is 
there  any  one  object  within  the  circle  of  vision  to  interrupt  it,  so 
that  the  sight  is  every  where  lost  in  the  immensity ;  and  I  am  per^ 
fectly  convinced,  that  it  is  only  from  the  imperfection  of  our  organa 
that  the  coasts  oC  Africa,  and  even  Greece,  are  not  discernible, 
as  they  are  certainly  above  the  horixon/'  The  same  writer  tup* 
poses  the  horizon  to  extend  four  hundred  miles,  whicb  makes 
eight  hundred  for  the  diameter  of  the  circle,  and  two  thousand  four 
hundred  miles  for  the  circumference,  a  view  too  vast  for  human 
powers. 

Among  the  many  mountains  in  Spain,  the  PraBNBBs  are  the  mori^ 
rtraarkable.  These  extend  from  the  Mediterranean  to  the  Atlantic 
Ocean,  which  is  about  two  hundred  and  twelve  miles,  and  in  soma 
places  are  above  an  hundred  miles  in  breadth.  They  begin  at 
Vendres,  a  sea-port  in  the  province  of  Rousilloo,  in  France,  and 
extend  to  Fuentarabia,  but  under  different  names.  Near  Rousillon 
they  divide  themselves  into  two  branches ;  that  which  separates  the 
country  from  Languedoc  is  called  Ant^fyjmees,  the  other,  between 
it  and  Catalonia,  Col  dePcrtii:  between  Gascony  and  Amazon  lie 
the  mountains  of  Jaca  and  St.  Cri$tine,  and  the  famous  Pic  de  Midi, 
whicb  resembles  a  sugar-loaf  standing  on  a  table,  and  is  of  a  prodi- 
gious height.  In  Navarre,  between  Fampelona  and  St.  Jean  de  Pie 
de  Port,  are  the  mountains  of  Adnla  and  Roncevaux.  Over  these 
mountains  there  are  only  five  passages  out  of  Spain  into  France,  all 
of  which  are  narrow :  one  of  them  leads  from'  St.  Sebastian's,  in 
Guipuscoa,  to  St  Jean  de  Luz ;  the  second  from  Maya,  in  Navarre, 
to  Annoa;  the  third  from  Taraffa,  in  Navarre,  to  Pie  de  Port;  the 
fourth  through  the  county  of  Comminges,  in  Arragon ;  and  the  fifth 
from  Catalonia  to  Languedoc.  The  valleys  between  these  mountains 
are  covered  with  thick  and  lofty  woods. 

The  other  mountains  of  Spain  are  Sierra  d*Occa,  or  Mount 
Idubeda,  which  is  a  chain  extending  from  the  Pyrenees  to 
Tortosa.  At  the  commencement  it  forms  an  arm  traversing 
all  Spain  from  east  to  west,  as  far  as  Cape  Finisterre.  To  the 
south,  below  Mount  Cayo,  another  branch,  called  Orespeda,  rises 
gradually,  >and  near  the  source  of  the  Tagus  takes  the  name  of 
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Siarra  Molino,  which,  farther  south,  it  changes  for  that  of  Sierra. 
fPAicaraz. 

Here  the  chain  turns  off  to  the  south-west,  separating  the  king- 
dom of  Granada,  and  extending  to  the  straits  of  Gibraltar. 

&.  Jran  Pied  de  Port,  or  "  St.  John  at  the  foot  of  the  gate,"  is  si- 
tuated at  the  entrance  of  the  pass  that  leads  through  the  Pyrenean 
mountains  from  France  into  Spain.  It  stands  on  the  river  Nive, 
twenty  miles  to  the  south-east  of  Bayonne,  and  has  a  citadel  placed 
on  an  eminence  that  commands  the  post. 

We  may  also  be  permitted  to  observe,  though  with  a  slight  di- 
gression from  onr  subject,  that  at  the  foot  of  the  Pyrenees  is  the 
small  island  called  Faisan's,  or  PheasatWs^  Island,  farmed  by  the  river 
Bidassoa,  that  separates  France  from  Spain  :  an  island  which  is  wor^^ 
fey  of  notice,  on  account  of  the  peace  of  the  Pyrenees  in  1659,  and 
the  treaty  of  marriage,  which  were  adjusted  there  by  Louis  XIV. 
and  Philip  III.  in  person,  assisted  by  their  two  ministers,  Cardinat 
Mazarine  and  Don  Lewis  de.Haro,  A.D.  1659;  fn  consequence  of 
which,  Maria  Theresa,  Infanta  of  Spain,  was  espoused  to  the  French 
monarch,  which  marriage  eventually  seated  a  branch  of  the  house  of 
Bourbon  on  the  throne  of  Spain.  The  circumstances  of  this  nego* 
ciation  are  admirably  related  by  Voltaire,  in  the  fifth  chapter  of  his 
Siicle  de  Louis  XIV.  InKS^^  were  exchanged  at  U^is  place  the 
Infanta  Maria  Anna  Victoria  and  Madamoisdle  de  Montpensier, 
daughter  to  the  Duke  of  Orleans,  regent  of  France ;  it  is  hence- 
called  by  the  French  I'Isie  de  la  Cor\ference,  and  fisle  de  Paix. 

These  Qud  many  of  the  preceding  chains  of  mountains,  serve  to 
shelter  great  numbers  of  wild  beasts,  particularly  wolves,  whick 
spread  terror  and  devastation  throi^  their  wild  scenery. 
3y  wintry  famine  rotts'd,  from  all  the  tract 
Of  horrid  mountains  which  the  shining  Alps» 
And  wavy  Appennines  and  Pyrenees, 
Branch  out  stupendous  into  distant  lands ; 
Cruel  as  death,  and  hungry  as  the  grave ! 
Burning  for  blood !  bony,  and  ghaunt,  and  grim  I 
Assembling  wolves  in  raging  troops  descend ; 
And,  pouring  o'er  the  country,  bear  along. 
Keen  as  the  north  wind  sweeps  the  glossy  snow. 
All  is  their  prize.     They  fasten  on  the  steed. 
Press  him  to  earth,  and  pierce  bis  mighty  heart 
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»  Nor  can  the  bull  his  awful  front  defend. 

Or,  shake  the  murd'ring  savages  away. 
Rapacious  at  the  mother's  throat  they  fly, 
And  tear  the  screaming  infant  from  her  breast. 
The  godlike  face  of  man  avails  him  nought. 
Ev'n  beauty,  force  divine  !  at  whose  bright  gtance 
The  generous  lion  stands  in  soften'd  gaze. 
Here  bleeds,  a  hapless  nndi^inguish'd  prey. 

The  kingdom  of  Granada,  in  Spain,  is  very  mountainous,  parti- 
cularly toward  the  sea,  but  is  interspersed  with  delightful  valleys. 
The  Las  Alpuxarras  are  mountains  of  a  prodigious  height,  in- 
habited by  a  Moorish  race,  who  have  embraced  the  Romish  religion, 
but  still  retain  their  national  customs  and  manners  of  living,  and 
their  language  is  a  mixture  of  Arabic  and  Spanish.  They  are  di- 
vided into  eleven  districts. 

In  PoRTUGAt,  the  most  southern  province,  which  is  called  the 
kingdom  of  Algarve,  or  Algarva,  is  bounded  on  the  north  by  the 
mountains  of  Caldeiras  and  Monachique, 

The  mountain  of  Cintra,  in  the  province  of  Estramadura,  in 
.Portugal,  consists  of  large  rocks  of  flint,  some  of  which  are  ten  feet 
in  diameter,  and  lie  on  one  another  without  any  connection.  It  is 
also  very  rich  in  metallic  ores,  and  produces  many  remarkable  plants, 
and  also  a  vein  of  loadstone.  At  the  foot  of  the  mountain  of  Cintra 
is  a  town  of  the  same  name»  five  leagues  from  Lisbon,  which  con- 
tains about  one  thousand  nine  hundred  inhabitants,  with  four 
.churches,  and  is  defended  by  an  old  castle  built  in  the  Moorish 
taste.  The  air  here  is  thought  to  be  the  best  in  all  Portugal,  a 
pleasant  coolness  prevailing  at  the  time  when  the  heat  of  Lisbon  is 
.extremely  sultry.  A  late  writer  expresses  himself  thus  concerning 
this  mountain :  **  Nature  here  exhibits  her  beauties  upon  a  very 
extensive  scale.  Here  are  stupendous  rocks,  wildly  interspersed 
with  wood  and  water.  Well  might  the  ancients  call  it  the  promon- 
.tory  of  the  moon  (Promontarium  LimeJ.  There  is  not  another 
.•pot  on  the  globe  where  astronomical  observations  might  be  made  to 
greater  advantage,  whether  we  consider  the  great  height,  the  sere- 
nity of  the  atmosphere,  or  the  extensive  horizon,  joined  to  the  most 
commanding  and  unbounded  prospect  of  the  great  Atlantic  Ocean 
/immediately  under  it  on  the  west ;  but  here  is  a  convent  of  stupid. 
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dull^  ignorant  roonb,  who  are  so  far  from  looking  upward,  that 
they  are  bound  by  a  vow  of  profettional  humility  nefcr  to  hit  their 
eyes  from  the  earth. 

According  to.Strabo,  this  mountain  was  anciently  ealled  Hiema* 
**  Nature/'  says  a  later  traveller*  "  apparently  threw  up  the  mountain 
of  Cintra  as  a  formidable  barrier  to  stay  the  waves  of  the  Atlantic 
Ocean,  and  to  mark  the  western  termination  of  her  works  in  the  Eu- 
ropean world.  The  height  of  the  loftiest  part  of  tt  above  the  level 
of  the  sea  is  computed  at  upward  of  three  thousand  feet.  Every 
morning  its  summit  is  enveloped  in  clouds,  and  in  the  evening,  long 
after  night  has  obscured  the  valleys,  it  retains  some  glimmering  of 
day-light.  On  its  apex  is  the  monastery  of  the  order  of  St.  Jero-^ 
nimo,  whose  western  front  strikes  every  spectator  with  awe,  as  it 
appears  hanging  over  an  aesemb\a{;e  of  lofty  rocks. 

"  On  the  western  side  of  the  mountain  is  a  fine  piece  of  antiquity, 
which  is  supposed  to  have  been  a  Morisque  bath  :  it  is  fifty  feet  long, 
by  seventeen  broad,  the  water  is  four  feet  deep,  and  neither  in- 
creases nor  diminishes  in  winter  or  in  summer,  though  it  has  no  ap- 
parent  source ;  and  notwithstanding  it  is  never  cleared,  yet  it  is  al^ 
ways  transparent,  and  the  sides  and  bottom  are  free  from  weeds  or 
sedintent,  which,  according  to  Vitruvius,  are  the  surest  signs  of  the 
salubrity  ^f  water. 

<*  At  the  foot  of  the  mountain  of  Cintra,  contiguous  to  the  village 
which  bears  its  name,  is  a  palace,  where  the  royal  family  used  for- 
merly to  reside  during  the  summer  season,  on  account  of  the  amenity 
of  the  place,  and  salubrity  of  the  air ;  for  although  it  is  but  sixteen 
miles  from  Lisbon,  yet  it  has  been  found  to  be  eight  degrees  cooler 
in  the  month  of  July  than  that  capital,  notwithstanding  which,  the 
palace  is  now  entirely  deserted,  nor  has  it  been  much  frequented 
since  the  death  of  Alphonso  VL  who  ended  his  miserable  life  in  it 
after  a  captivity  of  seven  years  ;  he  died  in  1669.*^ 

The  chief  mountains  of  Frs^nce  are  the  Alps  towards  Italy,  the  Py* 
renees^  which  border  on  4Spain,  both  which  have  b^n  already  de- 
scribed, and  the  Cevennes,  in  Languedoc,  once  remarkable  for  the 
meeting  of  the  protestants,  as  the  most  secure  retreat  from  the  per- 
secuting tyranny  of  the  government 

In  Alsace,  now  forming  the  departments  of  the  Upper  and  Lower 
Rhine,  is  a  chain  of  mountains  named  the  Wasgau,  in  French  tht 
Vosga.   This  chain  begins  in  the  neigfabourbood  ^  Longres,  and  ex* 
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imaXmg  from  west  to  etst,  sepinitot  the  country  of  Bargundy,  neir 
diTided  into  three  departments,  horn  Lorrain,  consiiting  also,  in 
die  present  i^j,  of  three  dtepartOfientS)  pamed  Mearth,  MoseHe, 
and  (from  the  mountain)  Vosges. 

In  the  county  of  RousiUen,  now  the  department  of  the  Eastern 
Pyrenees^  are  Uie  moontajns  of  Massane  and  Carrigon,  Ae  latter  of 
which  IS  said  to  he  fourteen  hnndred  ftthoms  in  height  This 
emintry  is  on  all  sides  environed  with  nkmntalns ;  and  the  summer 
keats  are*  so  intense^  that  the  inhahitaats  are  ahniwt  uniyersally 
awartby  and  meagre. 

The  highest  mountains  in  Auvergne  are  Le  Puy  de  Dome,  the  per«^ 
pendicolar  height  of  which  is  eight  hundred  and  ten  fothoms»  the 
Cental  nine  hundred  and  eighty-four,  and  Mont  d'Or  one  hundred 
and  thirty  ^  the  «wo  latter  are  no  less  famous  for  the  curious  plants 
Aat  grow  on  them.  Au? ergne  is  now  divided  into  two  departments, 
which  are  named,  Irom  the  mountains,  Gantal  and  Puy  de  Dome. 
[Aite.  Vmv.  H%$t.  Shuckboraugh.  Coxt.  Miy4on§i  Co9tigam. 
Murphy.  Sauiture.  Pi^tie.^ 


SJI€TIpK   III* 

JIfotiiif offis  rf  Jm* 

In  Asia' Minor,  or  Natolia  as  it  is  now  called,  we  meet  with  another 
Olympus,  named  hy  way  of  distinction,  Olymfms  M^^stimwn,  <&r 
4he  Olympus  of  the  Myssians,  now  Keshik  Dcg.  It  is  one  of  the 
loftiest  and  most  considerahle  in  this  quarter  of  the  world,  and  is 
situated  in  4ff.  N.  latitude,  longitude  99°  £.  It  is  indeed  of  a  pro- 
digious height ;  its  top  is  harren,  and, covered  with  perennial  snow, 
from  which  the  city  of  Constantinople  is  supplied  with  that  article, 
although  at  the  distance  Qf  one  hundred  miles. .  The.  middle  of  the 
mountain  is  planted  with  firs  and  other  trees,  and  the  valleys  beneath 
abound  with  a  variety  of  firuits,  but  the  tyranny  of  the  Turkish  go« 
vemment  restraii^  the  inhabitanU  fit>m  sowing  m^re  com  than  is 
necessary  for  their  own  consumption. 

About  two  or  three  leagues  distant  firom  the  foot  of  Mount  Olym- 
poSr  is  PruH*  by  the  Turks  called  Bursa,  the  capital  of  Bithynia, 
«s  ic  was  of  the  Ottoman'empire  before  the  capture  of  Conitantinopk. 
It  Is  irsjtered  by  so  many  springs,  which  descend  froni  that  mountain 
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Uiat  almost  erery  hooie  bat  a  fotmUra.  The  most  coMiderable  joC 
tbete  iprings  iituet  in  a  stream  aa  large  as  a  man's  body,  and  beio^ 
conveyed  to  the  town  by  a  marble  aqueduct*  is  dispersed  to  every 
part  of  the  city. 

In  the  same  delightfal  region*  and  towards  the  east  of  Artnenia^ 
rises,  Ararat  which  according  to  Toumefort*  seems  chiefly  to  consist 
of  free-stone*  or  calcareous  sand-stone.  It  is  a  detached  mountain^ 
with  two  summits*  the  highest  being  covered  with  eternal  snow.  In 
one  of  the  sides  is  an  abyss  or  precipice  of  prodigious  depth*  the 
sides  being  perpendicular*  and  of  a  rough*  black  appearance*  as  if 
tinged  with  smoke.    The  domain  belongs  to  Persia* 

Taurus  constitutes  a  ctiain  of  mountains*  which  rise  in  Coro- 
mania*  a  province  of  Natolia  or  Asia  Minor*  and  extend  to  India  ; 
they  ane  known  by  difierent  names  in  different  covntnes^ 

Lycia*  at  present  called  Mentiseli*  is  bounded  on  the  N.  and  £; 
by  Phrygia  Bli\ior  and  Pamphylia;  on  the  S.  by  the  Mediterranean^ 
and  on  the  W.  by  Caria,  The  mountains  which  branch  out  of  Taurus 
surround  it  on  three  sides*  as  does  the  sea  on  the  fourth.  The  river 
Xanthus  divides  it  into  twa  It  has  a  remarkable  mountain  named 
Chimtgra,  about  six  miles  from  the  sea ;  which  has  been  celebrated 
by  Virgil  for  its  volcano*  JEneid  vi.  288. 


FlaiDinisiiine  aniata'OUniaMrs. 

Aod  vale  GhimBra  vomits  esspty  flame.  Dxtosv. 

Near  which  the  Lycians  built  a  city  called  HephestisB*  and  dedicated 
It  to  Vulcan.  From  the  circumstance  of  its  having  lions  at  the  top* 
goats  about  the  middle*  and  snakes  at  the  bottom*  it  is  said  the 
poets  feigned  the  monster  Chimsera*  which  they  represent  as  having 
the  head*  body*  and  hind  parts  of  those  animals.  Thus  Hesiod* 
Theog.323: 

nfM4l  XtMTy  OViflif  H  ^XJ^t  fAUVt  U 

AMVHI9  AWMrHMvr*  WVft  (MfOQ  fudtfilMM  X<f*«l^ 

lion  b  front*  a  drpgon  was  its  rear* 

Its  aaidst  a  goat*  wild  vortices  of  flame 

Snortiiig  tremeDdoos.  Ooonli  Locftir. 

Caucasus  is  another  chain  of  mountains  in  Asia;  tbqr  extend 
from  the  Euxine*  or  Black  Sea*  to  the  Caspian.  Tbeir.summiti  are 
covered  with  perpetual  snow*  but  the  lower  parts  are  firuitful*  pro- 
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ducing  corn^  wine,  fruiU,  and  gum;  both  hogs  and  horned  cattle 
are  bred  here,  and  abundance  of  honey  is  procured.  These  moun- 
tains are  inhabited  by  several  distinct  nations,  each  speaking  a  dif* 
ferent  language.  Under  the  ancients  it  formed  part  of  the  Taurian 
chain.  It  formerly  produced  gold,  and  has  still  vestiges  of  silver, 
copper,  and  lead.    Its  composition  is  granite. 

Sinai,  a  mountain  of  Arabia  Petrsea,  in  latitude  29''  2'  N,  longi- 
tude 31*  15'  K  is  situated  in  a  peninsula,  formed  by  the  two  arms 
of  the  Red  Sea,  adjoining  mount  Horeb,  about  two  hundred  and 
sixty  miles  S.  £.  of  Cairo  in  Egypt.  The  summit  of  this  mountain 
appears  somewhat  conical,  and  is  not  very  spacious :  the  Maho- 
metanS)  as  well  as  the  Christians,  have  a  chapel  here  for  public 
worship.  Travellers  are  shewn  the  place  where  Moses  received  the 
Law,  where  he  hid  himself  from  the  face  of  God,  and  where  his 
band  was  supported  by  Aaron  and  Hur  at  the  battle  with  Amalek ; 
together  with  several  other  places  mentioned  in  the  Sacred  Scriptures, 
and  with  which  they  seem  as  well  acquainted  as  if  they  had  been 
present  when  these  great  events  were  transacted. 

Ubanus,  or  Lebanon,  is  a  chain  of  mountains  dividing  Syria  from 
Palestine.  Their  summits  are  so  high  as  to  be  covered  with  perpe- 
tual snow,  bu^  below  they  are  fruitful  and  pleasant.  These  mOun* 
tains  are  celebrated  in  the  writings  of  the  Old  Testament  for  their 
abundance  of  cedar  trees,  which  supplied  Solomon  with  the  timber 
used  in  the  building  of  the  Temple ;  but  late  travellers  who  have 
visited  Palestine,  describe  them  to  be  entirely  stripped  of  these  an- 
cient honours. 

Tabor  is  a  high,  round,  and  beautiful  mountain  near  Jerusalem, 
and  affirmed  to  be  that  on  which  Jesus  Christ  was  transfigured.— 
People  are  near  an  hour  in  ascending  to  the  top,  where  they  find  a 
most  fruitful  and  delicious  plain#  of  an  oval  form,  about  two  furlongs 
in  length,  and  one  in  breadth.  It  is  every  where  surrounded  with 
trees,  except  towards  the  south,  and  was  anciently  encompassed 
with  walb,  trenches,  and  other  fortifications,  many  remains  of  which 
are  still  visible.  In  several  places  are  cisterns  of  good  water ;  and 
near  the  plain  are  three  caves,  formed  to  represent  the  tabernacles 
Peter  proposed  to  erect,  when,  beholding  the  glory  of  the  transfi- 
guration, he  cried  out,  *'  Lord,  it  is  good  for  us  to  be  here,  let  us 
make  three  tabernacles,  kc*' .  The  top  of  this  mountain  has  a  most 
delightful  prospect.    Tl^e  north-west  affords  a  view  of  the  Mediter* 
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ranean,  and  all  rouod  are  the  fine  plains  of  Galilee  and  Eadradoow 
To  the  eastward  it  Mount  Hermon,  and  at  the  foot  ia  seated  Nain« 
famous  for  our  Lord's  having  restored  in  that  village,  the  widow's 
son  to  life.  Due  east  is  the  sea,  or  rather  lake  of  Tiberias ;  and  close 
to  it  a  steep  mountain,  down  which  t)\e  swine  ran,  and  perished 
in  the  water.  Towards  the  north  is  what  they  call  the  Mount  of 
the  Beatitudes,  a  small  rising,  from  which  Christ  delivered  his  ser^ 
mon;  near  this  little  hill  is  the  city  of  Saphet,  standing  upon  a  high 
mountain,  which,  being  then  in  view,  our  Saviour  may  be  supposed 
to  allude  to,  when  he  says,  *'  A  city  set  on  a  hill  cannot  be  hid;*^ 
and  to  the  southward  is  a  view  of  the  mountains  of  Gilboa,  fatal  to 
Saul 

I^  the  eastern  parts  of  Asia  are  many  mountains  of  great  extent 
and  height ;  among  these  the  Gauts,  or  Indian  Appennines,  are  par- 
ticularly worthy  of  description.  They  stretch  along  the  western  or 
Malabar  coast  of  the  peninsula  of  India,  at  a  distance  of  about 
seventy  miles  from  the  shore,  but  in  some  places  they  approach 
much  nearer.  They  extend  through  thirteen  degrees  of  latitude,  from 
21°  north  to  Cape  Comorin.  In  their  course  are  several  descents,  and 
it  is  these  paths  or  passes  to  which  the  teim  gaui  properly  applies*. 

The  mountain  Putala,  in  Thibet,  is  distinguished  for  being  the 
<;hief  residence  of  the  Grand  Lama ;  the  pnacipal  city  of  the  country, 
as  well  as  the  province,  has  the  name  of  Lassa ;  but  the  Grand  Lama 
does  not  live  in  it,  his  place  of  residence  being  one  of  the  finest  of 
the  pagodas,  which  are  very  numerous,  upon  the  mountain  Putala* 
He  sits  cross-legged  upon  a  large  and  magnificent  cushion,  placed 
upon  a  kind  of  altar,  in  which  posture  he  receives  the  respect^  or 
rather  adorations,  not  only  of  the  people  of  the  country,  but  of  a 
surprising  multitude  of  strangers,  who  undertake  long  and  painful 
journeys,  to  ofier  him  their  homage  upon  their  knees,  and  receive 
bis  blessing.  Bentink  says,  that  above  twenty  thousand  Lamas  re- 
side in  several  circles  that  extend  round  the  foot  of  thia  mountain, 
according  as  the  rank  and  dignity  they  possess  render  them  more 
worthy  to  approach  the  person  of  the  sovereign  pontiff. 

On  the  tops  of  the  mountains,  trophies  are  erected  to  his  honour, 
that  he  may  preserve  man  and  beast;  and  all  the  kings  who  pay 
obedience  to  him,  before  their  inauguration,  send  ambassadors  with 


•  Se^foraDAceoaBtofBsssely  Ckiat,  Sectiofi  viii.  oTtUs  Cluqplsr. 
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tieh  prtients  to  obUio  bis  bkuing,  as  the  means  of  making  their 
reigns  happy  and  prosperous.  , 

The  mountains  Fikoosan  and  Omine^  in  the  island  of  Japan>  are 
remarkable  for  the  religious  uses  to  which  they  are  applied.    The 
Japanese  are  as  much  inclined  to  make  religious  vows  as  to  go  in 
pilgrimage  to  holy  ^aces.     Hence  there  are  a  great  number  of  re- 
ligious houses  for  both  sexes,  and  of  many  different  orders.    Among 
these  are  the  Jammaboes,  a  kind  of  hermits,  who  pretend  to  aban- 
don their  temporal  concerns  for  the  sake  of  those  that  are  spiritual 
and  eternal :  yet  such  as  can  live  at  their  ease  dwell  in  their  own 
houses,  while  the  poor  stroll  and  beg  about  the*  country.    They 
have  been  divided  into  two  orders,  the  Tosanfa,  and  the  Fonsanfa. 
Those  who  embrace  the  former  class  must  once  a  year  climb  to  the 
t«p  of  the  mountain  Fikoosan,  a  journey  of  no  small  difficulty  and 
danger,  on  account  of  its  height  and  steepness,  and  the  many  pre- 
cipices all  around  it ;  and  beside,  it  is  imagined,  that  all  who  pre- 
sume to  ascend  it  with  any  degree  of  impurity,  will  be  punished  for 
their  impiety  by  being  struck  with  madness.    On  the  other  hand, 
those  who  enter  into  the  order  of  Fonsanfa,  must  once  a  year  go  in 
pilgrimage  to  the  grave  of  their  founder,  at  the  top  of  an  high  moun- 
tain named  Omine,  where  the  air  is  said  to  be  excessive  cold,  and 
the  steepness  and  precipices  make  its  ascent  no  less  dangerous  than 
that  of  the  preceding.    These  suppose  that  should  any  one  under- 
take this  journey  without  being  sufficiently  purified,  he  would  be 
thrown  down  the  horrid  precipices,  and  dashed  to  pieces,  or  at  least 
would  pay  for  his  contempt  of  the  anger  of  the  gods  by  a  linger- 
ing sickness,  or  some  dreadful  misfortune.    They  therefore  qualify 
themselves  by  previous  mortifications,  abstaining  from  impure  food, 
and  from  whatever  may  render  them  defiled.    While  they  are  upon 
their  journey,  they  must  live  only  upon  the  roots  and  plants  they 
find  on  the  mountains.    IT  they  return  safe  home,  they  go  each  to 
the  general  of  his  order,  who  resides  at  Miaco,  and  make  him  a 
small  present  of  money,  which,  if  poor,  they  must  procure  by 
begging ;  and  in  return  they  receive  from  him  a  more  honourable 
title;  which  occasions  some  alteration  in  their  dress,  and  increases 
the  respect  shewn  them  by  their  brethren  of  the  same  order.    Thus 
ambition  is  far  from  being  banished  from  these  societies. 

China  is  loaded  with  mountains,  but  without  our  knowing  their 
diiltinctive  names.    Father  Verbiest  tells  us  of  one  mountain  which. 
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he  measured,  and  found  to  be  a  mile  and  half  high :  and  we  bmfc 
reason  to  suppose  that  there  are  others  still  higher. 

SECTION    IV. 

Mauntaint  of  Jfrica. 

Atlai,  a  chain  of  mountains  extending  from. the  Western  or  At- 
lantic Ocean  to  Egypt,  is  said  to  have  received  its  name  from  a  king 
of  Mauritania  (now  the  kingdoms  of  Fez  and  Morocco),  who  having 
been  much  attached  to  astronomy,  used  to  make  his  observations 
on  the  heavenly  bodies  from  the  summit  of  the  most  western  of 
these  mountains,  on  which  account  the  poets  have  represented  him 
as  bearing  the  heavens  on  his  shoulders.  The  Atlantic  Ocean  ii 
likewise  said  to  have  derived  its  name  from  this  range  of  mounlaii^. 
But  many  of  the  ancients  fabled  that  Atlas  was  transformed  into 
this  mountain  by  Hercules,  in  consequence  of  the  property  possessed 
by  the  Medusean  head  of  changing  all  who  looked  at  it  into  stone : 
and  that  he  was  thus  punished  for  having  haughtily  refused  to  en- 
tertain Perseus. 

The  remarkable  chain  of  mountains  which  by  some  are  placed 
between  Algiers  and  Zahara,  or  the  Desart,  and  by  others  within  the 
<jlominions  of  Algiers,  is  considered  as  a  continuation  of  mount  Atlas. 
These  are  not  found  to  be  so  high  as  they  were  represented  by  the 
ancienU;  for  Dr.  Shaw  observes  that  those  paru  which  he  saw  arc 
nearly  equalled  by  some  of  the  most  lofty  mountains  in  Wales; 
and  he  questions  whether  there  are  any  that  equal  the  Alps  or  the 
Appennmes. 

Among  the  mountains  of  Beni  Abbess,  in  Constantia,  a  pro- 
vince in  the  kingdom  of  Algiers,  is  a  winding  defile,  which,  for  near 
half  a  mile,  extends  between  precipices  that  rise  to  a  great  height  on 
each  side.  At  every  winding,  a  rock,  which  originally  went  across 
it,  and  separated  one  valley  from  another,  is  cut  in  the  form  of 
a  door-case,  six  or  seven  feet  wide ;  and  these  are  named  by  the 
Turks  the  Gates  of  Iron.  Few  persons  can  pass  them  without  being 
impressed  with  horror ;  and  a  handful  of  men  might  defcnd  the 
pass  against  a  numerous  army. 

Apes  Hills,  or  the  Mountains  of  the  Apes,  are  situated  on 
the  north-eastern  side  of  the  peninsula  of  Africa,  the  shores  of  which 
form  the  southern  boundary  of  the  straits  of  GibralUr ;  from  the 
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town  and  fortress  whence  these  straits  derive  their  name,  and  which 
are  seated  on  a  mountain  anciently  called  Calpe,  these  hills  may  be 
distinctly  seen«  being  due  south  ;  the  most  conspicuous  of  them  is 
called  Abyla.  Calpe  and  Abyla  were  by  the  ancients  called  The 
Fillars  of  Hercules:  the  distance  between  the  two  continents  at 
these  points  is  not  more  than  twenty  miles. 

The  MouKTAiNs  of  the  Moon,  called  by  the  natives  Gebel  el 
Kumr,  in  the  interior  part  of  Africa,  rising  in  the  eastward  of  Ni- 
gritia,  about  the  twentieth  degree  of  longitude,  and  stretching  into 
Ethiopia,  although  but  little  known,  are  supposed  to  be  higher  than 
those  of  Atlas.  It  is  here  the  Nile  is  now  known  to  have  its  source, 
in  a  district  called  Donga,  lying  in  the  eighth  degree  of  north  lati- 
tude. 

The  Mountains  of  Sierra  Leona,  or  of  the  Lions,  dividie  Nigritiu 
from  Guinea  and  Benin  ;  stretching  from  east  to  west,  they  enter 
Ethiopia  about  the  tenth  xlegree  of  latitude. 

In  Egypt,  to  the  south  of  Antinopolis,  styled  by  the  Arabs  The 
City  of  the  Magi,  is  a  mountain  called  Shebat  el  Kopferi,  on  the 
side  of  which  are  some  remarkable  antiquities.  Af\er  ascending 
the  mountain  for  about  two  hours,  the  traveller  arrives  at  a  gate 
which  leads  into  a  great  saloon^,  supported  by  hexagonal  pillars  cut 
out  of  the  solid  rock,  llie  walls  are  adorned  with  paintings,  which 
are  still  plainly  to  be  distinguished,  and  the  gold  that  was  employed 
glitters  on  all  sides. 

Mountains  of  Abyssinia.  As  this  country  lies  in  the  torrid 
fone,  the  climate  may  be  supposed  to  be  very  hot ;  but  extreme 
heat  is  felt  only  in  the  champaign  country,  among  the  villages  and 
low  lands ;  for  the  tops  of  the  mountains,  most  of  which  are  qf  a 
great  height,  ei\joy  a  delightful  coolness.  Hence  this  country  is 
Very  healthful,  but  is  subject  to  terrible  storms  of  thunder  and 
lightning. 

Most  of  the  mountains  are  said  to  exceed  Olympus  in  height :  yet 
these  steep,  and,  to  appearance,  inaccessible  rocks,  are  inhabited. 
They  are  surrounded  with  deep  and  extensive  valleys,  which,  witb 
the  flat  lands,  are  dry  in  winter,  and  commonly  overflowed  in  sum- 
mer by  the  rains,  which  instead  o^  falling  by  drops,  pour  down 
with  such  vehemence,  that  the  torrents  from  the  mountains  sweep 
away  trees,  houses,  and  sometimes  rocks ;  while  all  the  rivers,  over^ 
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flowing  their  banks,  lay  the  country  under  water,  whida»  on  ita  re^ 
tiring,  leaves  the  land  covered  with  a  thick  slime  or  mud. 

Some  of  the  mountains  have  large  plains  on  their  summits,  co- 
vered with  trees  and  other  verdure,  and  afford  excellent  spriugjK. 
Many  of  them  abound  in  gold,  as  clearly  appears  from  the  dual 
found  upon  them,  or  washed  down  by  the  torrents,  some  pieces  of 
that  metal  being  of  the  size  of  a  pea.  But  no  mines  of  silver  have 
yet  been  discovered. 

Cap£  of  Good  Hope.  On  approachingHhe<^ape.jQf  Good  Hope, 
three  remarkable  mountains  are  visible  at  a  considerable  distance  : 
these  are  the  Table  Hill,  the  Lion's  Hill,  and  the  Devirs  Hill ;  they 
may  be  seen  at  sea  as  far  off  as  forty  or  fifty  miles. 

Table  Hill  is  the  most  lofly,  and  was  thus  named  by  tbe^Por^ 
tuguese,  from  its  resembling  at  a  distance  a  square  tab4e :  the  per* 
pendicular  height  is  upward  of  eighteen  hundred  and  fifty  feet,  and 
yet  on  the  top  of  it  are  several  fine  springs  of  dear  and  well-taste^ 
water.  In  the  summer  season,  which  begins  in  September  and  con- 
tinues to  March,  a  cap  of  clouds  constantly  encompasses  ito  sum« 
mit  before  a  storm,  and  thus  gives  the  sailors  notice  to  prepare  for 
it.  This  appearance  the  people  of  the  Cape  call.  The  Devil's  Table 
Cloth. 

Ld(m*$  Hill  lies  contiguous  to  the  sea,  to  the  eastward  of  Table 
Mountain,  from  which  it  is  separated  by  a  narrow  valley.  Accord- 
ing to  some,  it  obtained  its  name  from  its  resembling  a  iion  couchant, 
with  his  head  erect  j  according  to  others,  from  iU  having  been  in- 
fested with  lions  when  the  Dutch  first  settled  in  tlie  country.  On 
this  hill  is  a  flag  guarded  by  soldiers,  who  give  notice  of  the  ap- 
proach of  ships,  and  shew  their  number,  and  from  what  quarter  they 
come,  by  hoisting  and  lowering  the  flag. 

DeviVi  Hill,  supposed  to  be  thus  named  from  the  furious  storms 
that  issue  from  it  when  the  top  is  covered  with  a  white  dou^,  is  not 
so  high  as  either  of  the  former :  it  extends  along  the  shore,  and  is 
only  separated  from  Lion's  Hill  by  a  cleft,  or  small  valley.  Hiese 
three  hills  lie  in  the  form  of  a  crescent  about  TaWe  Valley. 

Here  is  a  very  remarkable  natural  curiosity,  near  to  Dmkensteen, 
the  third  Dutch  colopy  in  this  country,  which  is  particularly  de- 
scribed by  Mr.  Anderson,  who  was  surgeon  on  board  Captain  Cook's 
^ip,  on  his  third  voyage ;  it  is  a  stone  of  remariuible  8ize»  called  by 
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the  infaabiUnU  The  Tower  of  BabylOD,  or  The  Pearl  Diamond.  It 
stands  upon  the  top  of  some  hills  of  no  great  height,  is  of  an  oblong 
sbape«  round  on  the  top,  and  stretches  nearly  south  and  north.  The 
east  and  west  sides  are  steep,  and  almost  perpendicular ;  the  south 
end  is  likewise  steep,  and  of  the  greatest  height ;  whence  it  declines 
gently  to  the  north  part,  by  which  Mr.  Anderson  ascended  to  the 
tojft,  and  bad  an  extensive  view  of  the  whole  country.  Its  circunoi- 
ference  roust  be  at  least  half  a  mile  at  its  highest  part :  it  seemed  to 
equal  in  height  the  dome  of  St.  Paul's  church.  It  is  one  uninter^ 
rupted  mass  of  stone,  if  we  except  some  fissure^  or  rather  impres- 
sions,  notaboFe  three  or  four  feet  deep,  and  a  vein  which  runs 
across  near  its  north  end :  it  consists  chiefly  of  coarse  quartz  and 
glimmer,  held  together  by  a  clayey  cement.  Sonnerat,  who  visited 
the  Cape  in  1'281,  gives  a  similar  account  of  this  extraordinary  ele- 
vation. It  is  commonly  supposed  to  be  a  volcanic  production, 
though  there  is  neither  eruption  nor  crater  at  present. 

The  loftiest  mountain  appertaining  to  this  quarter  of  the  work!  is 
the  PiKB  OF  Tbnkrifp  ;  but  as  this  is  evidently  volcanic,  we  have 
alpeady  described  it  in  a  preceding  chapter. 

SECTION    v. 

Mountains  of  America. 

MoaTH  AmaiCA.  This  part  of  the  continent,  considering  its 
very  great  extent,  is  far  from  being  mountainous,  and  chiefly  con<^ 
sists  of  gentle  ascents  and  level  plains;  but  it  has  a  long  range  of 
mountains  called  Appalachian  or  ALLseAinr,  which  extend  nearly 
from  the  Atlantic  ia  one  direction,  to  the  river  Mississippi  in  ano- 
ther, and  the  lakes  northward.  The  late  geographers  of  America 
describe  these  mountains  as  extending  north-easterly,  and  south- 
westwardly,  neaiiy  parallel  with  the  sea-coast,  to  about  nine  huadreijl 
miles  iQ  length,  and  from  sixty  to  two  hundred  in  breadth.  The  va- 
rious ridges  which  compose  this  immense  range  of  mountains  have 
now  received  particular  names  in  diflferent  districto;  that  whicl^ 
passes  by  Pennsylvania,  Virginia,  and  North  Carolina,  bears  the 
name  of  the  Blue-ridge,  or  South  Mountains ;  they  rise  about  four 
thousand  feet  in  height  from  their  base.  Between  this  and  what  is 
called  the  North  Mountain,  an^exteosive  and  fertile  yale  is  situate^. 
What  is  properly  called  the  Allegany,  composes  the  principal  ^^aiQ, 
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and  has  been  aptly  styled  "  the  back-bone  of  the  United  States.*^ 
More  to  the  southward  is  a  long  chain  which  bears  the  name  of  the 
Laurel  Mountains^  from  a  sharp  point  of  which,  in  latitude  36**, « 
spring  of  water  issues,  which  runs  through  a  channel  fifVj  feet  deep, 
js  extremely  cold,  and  as  blue  as  indigo.  The  Kittanint,  or  Blue 
Mountains  run  along  the  northern  parts  of  New  Jersey  and  Penn* 
sylvania ;  these  hare  been  called  the  Appalachian  Mountains,  from 
a  tribe  of  Indians  who  live  on  the  borders  of  a  river  which  issues 
from  this  chain,  and  is  called  the  Appalachikola.  The  mountains 
that  constitute  this  interrupted  chain  are  not,  like  those  of  Europe, 
confusedly  scattered  and  broken,  rising  here  and  there  into  high 
peaks,  over-topping  each  other,  but  stretch  along  in  uniform  ridges, 
scarcely  half  a  mile  high  ;  though,  as  they  proceed  toward  the  south, 
some  of  them  terminate  in  high  perpendicular  bluffs,  whilst  others 
gradually  subside  into  a  level  country.  Some  of  these  mountains 
will  admit  of  cultivation  almost  to  their  tops,  whilst  others  are 
scarcely  capable  of  cultivation,  though  many  tracts  of  land  which 
lie  between  the  ridges  consist  of  a  rich  black  earth. 

The  most  considerable  in  the  state  of  New  Hampshire  are  called 
the  White  Mountains,  from  their  appearing  like  snow ;  they  be- 
ing generally  supposed  to  consist  of  a  white  flint,  from  which  the 
reflection  of  the  sun  is  very  brilliant  and  dazzling.  From  their  pro- 
digious height  they  are  to  be  seen  at  a  very  great  distance.  The 
basis  of  these  mountains  is  a  tract  about  flfty-five  miles  square,  from 
which  they  rise  in  craggy  heads  one  above  another,  in  an  irregular 
manner,  all  the  way  to  the  top.  For  the  first  four  or  five  miles, 
beeches,  hemlocks,  and  white  pines  grow  ;  higher  up,  the  growth  lis 
chiefly  black  spruce  for  six  or  seven  miles,  then  the  sides  are  cloathed 
with  white  moss ;  and  still  farther,  all  kinds  of  vegeUtion  fail,  which 
alone  would  render  the  ascent  very  difficult,  but  the  mountain  is 
likewise  extremely  steep. 

Many  streams  of  water  gush  out  of  the  sides  of  these  mountains, 
which  run  down  with  great  rapidity*  Indeed,  the  largest  and  best 
rivers  in  New  England  rise  from  different  parts  of  them. 

A  late  American  geographer  describes  these  mountains  as  extend- 
ing north-east  and  south-west.  Their  height  is  reckoned,  irom  ob- 
servations made  in  the  year  1784,  to  be  five  thousand  five  hundred 
feet  above  the  level  of  the  sea.  The  snow  continues  here  nine  or 
ten  months  of  the  year.    From  their  summit,  in  clear  weather^  a 
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noble  fiew,  extending  sixty  or  seventy  miles^  presents  itself  in  every 
direction.  The  greatest  height  of  these  mountains  is  in  latitude 
44^  north. 

The  vMlcanic  mountains  of  Mexico  have  been  akeady  described, 
and  need  not  be  further  adverted  to. 

West  Indies.  The  whole  island  of  Jamaica  is  intersected  by 
.one  continued  ridge  of  hills*  which  runs  from  east  to  west  through 
its  middle,  and  is  called  the  Blub  Mountains,  on  each  side  of 
which  are  chains  of  lesser  mountains*  which  gradually  sink  as  they 
approach  the  shore.  The  mountainous  part  is  very  steep,  and  the 
highest  hills  on  their,  north  and  south  sides  are  surrounded  by  very 
deep  ravines  made  by  the  violent  rains  which  almost  every  day  fall 
on  their  «uinmits«  and  first  wearing  a  small  channel  for  their  passage, 
aAerward  carry  every  thing  before  them.  Most  of  the  savannaSj^  or 
pUin^i,  cleared  of  wood  and  fit  for  pasture,  lie  near  the  south  side 
of  the  island  ;  they  resemble  our  meadow  land*  and  a  person  may 
ride  several  miles  without  meeting  with  the  least  ascent :  some  of 
the  plains  within  the  land  are  environed  with  billp.  After.rain  thej 
appear  green  and  fertile*  but  after  a  long  drought  look  yellow  and 
parched. 

In  the  island  of  Guadaloupe  is  the  mountain  La  SouFaiSRB^  or  The 
Sulphur  Hill*  which  we  have  already  spoken  of  under  the  head  of 
volcanoes. 

In  the  island  of  St.  Christopher,  on  the  top  of  the  .Conorrhee* 
hills,  is  a  plain,  m>t  three  hundred  yards  wide»  ending  at  the  edge  of 
a  cavity  of  a  prodigious  depth,  and  about  a  mile  in  circumference, 
containing  sulphur,  from  which  rise  continual  clouds  of  steam.    A 
furlong  to  the  south-east  is  a  large  rocky  hill*  called  Mount  Mi* 
SERT,  from  a  ra^h  man,  who*  attempting  to  ascend  the  precipice^ 
fell  backward,  and  wa8  killed.    This  is  the  highest  point  of  land  on 
St.  Christopher's*  and  is  said  to  rise  about  a  mile  and  a  half  perpen- 
dicularly from  the  sea.     In  the  sulphureous  cavity  above-mentioned 
are  two  or  three  round  holes  in  the  eailb*  vulgarly  called  the  De- 
vil's Coppers;  they  are  two  yards  asunder*  and  each  about  three 
feet  in  diameter.     Mr.  Smith  says*  that  when  he  saw  them*  they 
boiled  fiercer  than  ever  he  saw  a  sugar-copper.    On  this  hill  there 
is  a  great  quantity  of  pure  brimstone,  and  on  its  top  a  powder-ma- 
(jcazine. 

▼01..  II.  2  F 
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South  America.  The  mountains  of  this  part  oC  America  forOi 
one  of  the  boldest  features  of  the  country.  The  chief  of  them  are 
an  immense  congeries  of  mountains^  c^led  by  the  Spaniards  Cor- 
dilleras (or  chains)  of  the  Andbs»  stretching  north  and  south  from 
the  isthmus  of  Darien  through  the  whole  continent  of  South  Ame- 
rica to  the  straits  of  Magellan,  approaching  the  western  coasts 
which  is  washed  by  the  great  Pacific  Oceao^  an  extent  of  four  thou- 
sand three  hundred  miles. 

'♦  Next  to  the  extent  of  the  New  World/'  says  Dr.  Robertson, 
•'  the  grandeur  of  the  objects  which  it  presents  to  view  is  most  apt 
to  strike  the  eye  of  an  obserrer.  Nature  seems  here  to  hare  carried 
on  her  operations  upon  a  larger  scale,  and  with  a  bolder  hand,  and 
to  have  distinguished  the  features  of  this  country  with  a  peculiar 
magnificence.  The  mountains  ot  America  are  much  superior  in 
height  to  those  of  the  otber  divisions  of  the  globe.  Even  the  plain 
of  Quito,  which  may  be  considered  as  the  base  of  the  Andes,  is 
elevated  farther  above  the  sea  than  the  top  of  the  Pyrenees.  This 
stupendous  ridge  6f  the  Andes,  no  less  remarkable  for  extent  than 
elevation,  rises  in  different  places  more  than  one-third  above  the 
Pike  of  Teneriffe,  the  highest  land  in  the  ancient  hemisphere.  The 
Andes  may  literally  be  said  to  hide  their  heads  in  the  clouds ;  the 
storms  often  roll,  and  the  thunder  bursts  below  theii*  summits,  whicb, 
though  exposed  to  the  rays  of  the  sun  in  the  centre  of  the  torrid 
zone,  are  covered  with  everlasting  snows.'' 

Some  of  these  mountains,  which  appear  to  have  their  bases  rest- 
iog  on  other  mountains,  rise  to  d  most  astonisbing  height,  reaching 
far  above  the  clouds.  From  experiments  made  with  a  barometer, 
on  the  mountain  of  Cotopaxt,  it  appeared  that  its  summit  is 
elevated  six  thousand  two  hundred  and  fi^y-two  yards  above  the 
surface  of  the  sea,  something  more  than  three  geographic4l  miles, 
wbich  greatly  exceeds  the  height  of  any  other  mountain  in  the 
known  world. 

Cotopaxi  became  a  volcano  about  the  time  when  the  Spaniards 
first  arrived  in  this  country ;  its  eruptions  are  spoken  of  under  the 
head  of  Volcanoes. 

A  more  clear  idea  of  the  nature  of  the  climate  on  the  top  of  these 
mountains  cannot  be  conveyed  than  by  describing  what  was  observed 
on  Pichincba,  when  Don  George  Juan  and  Don  Anthonio  de  Ulloa 
were  sutioned  there,  in  order,  by  accurate  observations,  to  determine 
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the  true  figure  of  the  earth.  From  this  a  judgment  may  be  formed 
of  the  rest,  the  iDjcIemency  of  the  weather  being  in  proportion  to 
the  height  of  the  mountain. 

PicHiNCHii,  though  famous  for  its  great  beigbt>  is  twelve  bun- 
dred  and  seventy-eight  yards  lower  tbmi  the  perpendicular  height 
of  Cotopaxi,  and  was  formerly  a  volcano,  but  the  mouth  or  crater 
on  one  of  its  sides  is  now  covered  with  sand  or  calcined  matter,  so 
that  at  present  neither  smoke  nor  ashes  issue  from  it*  Our  learned 
authors  found  the  cold  on  the  top  of  this  mountain  extremely  in- 
tense, the  wind  violent^  and  they  were  frequently  involved  in  so 
thick  a  fogy  or,  in  other  words,  a  cloud,  that  an  object  at  six  or 
eight  paces  distance  Was  scarcely  discernible.  The  air  grew  cfear, 
by  the  clouds  moving  nearer  to  the  earthy  and  on  aU  sides  surround- 
ing the  mountain  to  a  vast  distance^  representing  the  sea,  with  the 
mountain  standing  like  an  island  in  the  centre.  When  this  hap- 
pened, they  heard  the  dreadful  noise  of  the  tempests  that  discharged 
themselves  on  Quito,  and  the  neighbouring  country.  They  saw  the 
Ughtning  issue  from  the  clouds,  and  heard  the  thunder  roll  fiir  be- 
neath them.  While  the  lower  parts  were  involved  in  tempests  of 
thunder  and  rain,  they  enjoyed  a  delightful  serenity ;  the  wind  was 
abated,  the  sky  clear,  and  the  enlivening  rays  of  the  sun  moderated 
the  severity  of  the  cold.  But,  when  the  clouds  roee,  their  thickness 
rendered  respiration  difficult :  snow  and  hail  feH  continually,  and 
the  wind  returned  with  all  iu  violence,  so  that  it  was  impossible  en- 
tirely to  overcome  the  fear  of  being,  together  with  their  hu^  blown 
down  the  precipice  on  whose  edge  it  was  buUt,  or  of  being  buried 
In  it  by  the  constant  accumulations  of  ice  and  snow.  Their  fears 
were  likewise  increased  by  the  faUs  of  enormous  fragments  of  rocks. 
Though  the  smallest  crevice  visible  in  their  hut  was  stopped,  the 
wind  was  so  piercing  that  it  penetrated  through ;  and  though  the 
^ut  was  small,  crowded  with  inhabitants,  and  had  several  lamps 
constantly  burning,  the  cold  was  so  great,  that  each  individual  was 
bilged  to  have  a  chafing-dish  of  coals,  and  several  men  were  con- 
stantly employed  every  morning  in  removing  the  snow  which  feH 
during  the  night  By  the  severities  of  such  a  climate,  their  feet  were 
swelled,  and  so  tender,  that  walking  was  attended  with  extreme 
pain,  their  hands  covered  with  chilblains,  and  their  lips  so  swelled 
mnd  chopt,  that  every  motion  in  speaking  brought  Mood, 
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*'  There  is  in  all  this  range  of  mountains^  as  far  as  I  have  traveN 
led/'  says  M.  Bouguer,  who  ii^as  engaged  in  the  same  expedition 
with  the  gentlemen  just  mentioned,  ''  a  certain  boundary,  beyond 
which  the  snow  never  melts ;  this  boondary,  in  the  midst  of  the 
torrid  zone,  I  found  to  be  two  thousand  four  hundred  and  thirty-four 
fathoms  above  the  level  of  the  South  Sea.  The  snow  indeed  falk 
much  lower,  but  then  it  is  liable  to  be  melted  the  very  same  day; 
whereas  above  that  it  never  melU,  but  serves  to  increase 

^  The  gatiier'd  winter  of  a  thousand  years.*' 

A  most  extraordinary  meteor,  which  the  reader  will  find  noticed 
in  a  subsequent  chapter,  is  visible  almost  every  day  on  the  summit 
of  these  mountains,  and  has  been  so  perhaps  almost  from  the  comr 
nencement  of  the  world. 

Though  the  severity  of  the  air  on  these  deserts  is  so  ]great  that  all 
mnimak  cannot  live  upon  them,  yet  they  afford  subsistence  for  several 
varieties  of  deer,  which  feed  on  the  straw  or  rushes  peculiar  to  those 
parts  ^  and  some  of  them  are  to  be  met  with  on  the  highest  moun- 
tains, where  the  cold  is  intolerable  to  the  human  species.  Among 
the  rushes  are  also  bred  great  numbers  of  rabbits,  and  some  foxea. 

The  only  birds  known  in  these  inclement  regions  are  partridges 
which  are  something  different  from  those  of  Europe,  and  nearly  rew 
isemble  the  quail ;  also  conders  and  hummers. 
-  From  most  of  these  mountains  flow  riven,  over  which,  when  too 
deep  to  be  forded,  bridges  are  made  at  the  most' frequented  pfp^ces. 
X>f  these  there 'are  two  kinds,  beside  those  of  stone,  which  are  very 
few.  The  most  common  are  of  wood,  and  the  rest  of  bejucosi,  a 
pknt  peculiar  to  this  country,  and  used  for  all  the  purpoaes  of  ropes. 
•With  regard  to  the  first,  they  choose  a  place  where  the  river  is  very 
narrow,  and  has  on  each  side  high  rocks.  These  only  consist  of 
fyur  long  beams  laid  over  the  precipice,  fi>rming  a  path  about  a  yard 
and  a  half  in  breadth,  just  sufficient  for  a  man  to  pass  over  on  horse- 
back :  and  custdm  has  made  these  so  familiar^  that  the  people  pass 
them  without  any  apprehensions. 

The  bridges  of  bgucos  are  only  used  where  the  breadth  of  the 
river  will  not  admit  of  beams  being  laid  across.  In  their  construction 
several  Imjucos  are  twisted  together,  in  order  to  form  a  large  cable 
of  the  length  required.    Six  of  these  are  drawn  firom  one  ude  of  the 
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river  to  the  other,  two  of  which  are  considerably  higher  tbaa  the 
rest,  and  terre  for  rails.  Across  the  latter  are  wattled  cross  sticks 
of  bcjucos ;  and  the  whole  resembles  a  fishing-netj  or  Indian  ham- 
mock, stretched  from  one  side  of  the  river  to  the  opposite.  A»  the 
meshes  of  this  net  are  very  large,  and  the  foot  would  be  ia  danger 
of  slipping  through,  they  strew  reeds  at  the  bottom,  which  serve  for 
a  floor.  "The  reader  will  easily  conceive,**  says  M.  Bouguer,  "that 
the  mere  weight  of  this  kind  of  basket  machine,  and  much  more  the 
weight  of  a  man  passing  over,  must  cause  it  to  make  a  prodigious 
bend ;  and  if  it  be  considered  that  the  pastenger,  when  he  is  in  the 
midst  of  his  course,  especially  if  there  be  much  wind,  is  exposed  to 
wide  swingings  from  side  to  side,  to.  pass  such  a  bridge,  which  is 
•omelimes  more  than  ninety  feet  long,  it. will  be  acknowledged  to 
require  great  intrepidity  of  mind ;  yet  the  Indians  pass  over  such 
bridges  running,  though,  loaded  with  the  baggage  and  pack-saddles 
of  the  mules,  and  laugh  at  seeing  the  Europeans  hesitate  in  ven- 
turing.** Most  of  these  bridges.are  only  ibr  men  and  women»  the 
mules  swimming  over  the  rivers;  ibr  their  loading  being  taken  o£^ 
they  are  driven  into  the  water  near  half  a  league  above  the  bridge 
that  they.may  reach  the  opposite  shore  near  it,,  they. being  carried 
so  fsLT  by.the  rapidity  of  the  stream. 

Some  rivers,  instead  of  a  bejuco  bridge,  are  passed  by  means  of 
a  tarabiia,  or  single  rope  made  of  bcjucos,  or  of  thongs  cut  from 
the  hide  of  an  ox,  and  consisting  of  several  thongs,  about  six  or  eight 
inches  in  thickness.  This  rope  is  extended  from  one  side  of  the  river 
to  the  other,  and  made  firm  on  each  bank  to  strong  posts.  On  one 
side  it  is  fastened  to  a  wheel,  that  it  may  be  straightened  or  slackened 
to  the  degree  required.  From  the  tarabita  hangs  a  kind  of  leathern 
hammock,  capable  of  holding  a  man,  suspendk^  by  a  clue  at  each 
end*  A  rope  is  also  fastened  and  extended  to  the  sides  of  the  river, 
for  drawing  the  hammock  to  the  side  intended,  which  a  push,  at  its 
first  setting  off,  sends  quiddy  to  the  other  side.  This  not  only  serves 
to  carry  over  persons  and  loads,  but  also  the  beasts  themselves, 
where  the  rapidity  of  the  stream,  and  the  prodigiods  stones  conti- 
nually hurried  along  by  it,  render  it  impracticably  for  them  to  swim 
acrossi 

For  transporting  mules,  two  tarabitas  are  necessary,  one  for  each 
side  of  the  river,  and  the  ropes  are  much  thicker  and  slackec* 
On  this  rope  ia  only  one  clue,  which  is  of  wood,  and  by  this  th/e 


Digitized  by 


Google 


456  MOUKTAIN6,   H1LL6,   PEEClPlCES,  8^ 

beast  is  suspended^  he  being  secured  with  girts  round  the  belly  and 
neck.  When  this  is  performed,  the  creature  is  dioved  off,  and  pre- 
Gently  landed  on  the  opposite  tide.  Those  that  are  ac<!bstomed  to 
be  conveyed  over  in  this  manner,  never  make  the  least  motion,  but 
even  come  of  themselves  to  have  the  girts  fastened  round  them ;  yet 
it  is  with  great  difficulty  they  are  at  first  brought  to  suffer  this  to 
be  done,  end  when  they  find  themselves  suspended,  they  kick  and 
fling  during  their  short  passage. 

The  roads  over  some  of  these  mountains  are  not  the  least  of  those 
extraordinary  particulars  relating  to  them.  In  many  places  they  are 
00  narrow,  that  the  mules  have  scarcely  room  to  set  tiieir  feet,  and 
In  others  they  form  a  continued  series  of  precipices.  Beside  whieb, 
these  roads  are  full  ot  boles  ne^r  three  quarters  of  a  yard  Seep,  in 
which  the  mviles  put  their  fore  and  hind  feet,  so  that  sometimes 
they  draw  their  bellies,  and  the  rider's  legs,  along  the  ground.  In* 
deed,  these  holes  serve  as  steps,  without  which  the  precipices  would 
be^impassable ;  but  should  the  beast  happen  to  put  his  foot  between 
two  of  these  holes,  or  not  place  it  right,  the  rider  falls,  and,  if  on  the 
side  of  the  precipice,  inevitably  perishes. 

The  ilhanner  of  descending  seems  still  more  dangerous.  On  one 
side  are  frequently  steep  eminences,  and  on  the  other  frightful  abysses; 
and  as  they  generally  follow  the  direction  of  the  mountain,  the  road, 
instead  of  being  on  a  level,  forms  abrupt  precipices  and  declivities. 
The  mules  are  sensible  of  the  caution  requisite  in  these  descents,  for, 
coming  to  the  top  of  an  eminence,  they  stoop,  and  having  placed 
their  fore  feet  close  together,  draw  the  hinder  feet  a  litde  forward, 
as  if  going  to  lie  down.  Having  in  this  attitude  taken  a  survey  of 
the  road,  they  slide  down  with  the  swiftness  of  a  meteor.  The  rider 
has  nothing  to  do  but  to  keep  himself  fast  in  the  saddle,  for  the  least 
motion  is  sufficient  to  disordef  the  equilibrium  of  the  mule,  in  which 
case  they  both  unavoidably  peri^.  The  address  of  the  beast  is  ex- 
tremely wonderful ;  for  in  this  rapid  motion,  when  he  seems  to  have 
lost  all  government  of  himself,  he  follows  exactly  the  diflferent  wind- 
ings of  the  road,  as  if  he  had  accurately  settled  in  his  mind  the  course 
he  was  to  follow^-  and  taken  every  precaution  for  his  safety.  But 
the  longest.practice  of  travelling  these  roads  cannot  entirely  free  the 
mules  flrom  an  apparent  dread  on  their  arriving  on  the  top  of  a  steep 
declivity ;  for  they  not  only  attentively  view  the  road,  but  tremble 
and  snort  at  the  danger.    If  the  rider  inadvertently  endeavour  to 
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fljMir  ihean  o%  tbey  cotitiiuie  Smmoteabk ;  and  it  is  really  wcnideiful 
to  coDsMer  bow,  after  having  ^tercome  the  first  emotions  of  their 
fear>  they  stretch  out  their  fore  legs,  that  by  preserving  a  proper 
equilibrium  they  may  not  fsU,  yet  make  with  their  body  that  gentle 
inclination  necessary  to  follow  the  severd  windings  of  the  road ;  and 
afterward  their  address  in  stopping  themselves  at  the  end  of  their 
impetuous  career. 

The  height  of  the  most  elevated  point  in  the  Pyrenees  is,  accord- 
ing to  M.  CassinI,  six  thousand  six  hundred  and  forty-six  feet.  The 
height  of  the  mountain  Gemmi,  in  the  canton  ci  Berne,  is  ten  thou- 
sand one  hundred  and  ten  feet.  The  height  of  the  Pike  of  Tenerifie, 
according  to  the  measurement  of  P.  Treuilld,  is  thirteen  thousand  one 
hundred  and  seventy*eight  feet.  The  height  of  Cbimboraz^o,  the 
most  elevated  point  of  the  Andes,  is  twenty  thousand  two  hundred 
and  eighty  feet,  no  less  than  seven  thousand  oue  hundred  and  two 
feet  above  the.  highest  mountain  in  the  ancient  continent.  The  line 
of  congelation  on  Chimborazzo,  or  that  part  of  the  mountain  which 
is  covered  perpetually  with  snow,  is  no  less  than  two  thousand  four 
bundred  feet  fpom  its  summit. 

In  the  federal  state  of  Virginia  we  meet  with  a  rock  of  a  very  sin- 
gular character,  and  highly  worthy  of  notice.  It  is  thus  described 
by  Mr.  Jefferson,  the  iate  President,  in  his  "  Notes  on  Virginia," 
with  a  slight  correction  of  his  measurements,  for  the  sake  of  greater 
accuracy.  He  calls  it  The  Natural  Bridge,  and  then  asserts  as  fol- 
,lows:  *'The  Natural  Bridge  is  the  most  sublime  of  Nature's  works. 
It  is  on  the  ascent  of  a  hill,  which  seems  to  have  been  cloven  through 
its  length  by  some  great  convulsion.  Its  height  is  213  feet,  its 
breadth  at  bottom  about  50  feet,  and  at  top  about  90  feet ;  the  pas* 
sage  over  it  is  about  60  feet  wide,  and  the  thickness  of  the  mass  at 
the  summit  of  the  arch  about  40  feet.  A  part  of  this  thickness  is 
constituted  by  a  coat  of  earth,  which  gives  growth,  to  many  large 
trees.  The  residue,  with  the  hill  on  both  sides,  is  solid  rock  of  lime- 
stone. The  arch  approaches  the  semi*elliptical  form,  but  the  larger 
axis  of  the  ellipsis,  which  would  be  the  cord  of  the  arch,  is  many 
times  longer  than  its  transverse.  Though  the  sides  of  this  Bridge 
are  provided  in  some  parts  with  a  parapet  of  fiied  rocks,  yet  few  men 
have  resolution  to  walk  to  them  and  look  over  into  the  abyss.  You 
involuntarily  fall  on  your  bands,  creep  to  the  parapet,  and  peep  over 
it.    Looking  down  from  this  height  about  a  minute,  gave  me  a 
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violent  head-ache.  If  the  yiew  from  the  top  be  painful  and  fntole* 
rable,  that  from  below  is  delightful  in  an  equal  extreme.  It  ii  im* 
poMiUe  for  the  emotions  arising  from  the  sublime  to  be  felt  beyond 
what  they  are  here :  so  beautiful  an  arch»  so  elevated^  so  light,  and 
springing  as  it  were  up  to  heaven,  the  rapture  of  the  spectator  » 
really  indescribable !  This  bridge  is  in  the  county  of  Rockbridge,  to 
which  it  has  given  name«  and  aflfords  a  public  and  commodious  pas- 
sage over  a  valley,  which  cannot  be  crossed  eUewhere  for  a  consi- 
derable distance."  The  view  we  have  given  of  this  singular  rock  waa 
taken  from  the  spot  where  it  is  usually  and  to  most  advanuge  btheld 
by  its  visitors,  but  the  point  of  si^ht  being  so  near  an  object  so  ele- 
vatedy  the  receding  lines  of  the  perspective  so  rapidly  decline,  as  to 
give  an  appearance  of  the  ascent  of  the  bridge  being- reven«d.  It  is 
further  to  be  remarked  that  the  stream,  at  ihe  lime  of  the  drawing, 
bad  been  swoln  by  preceding  rains  to  a  torrent,  not  dways  to  be 
seen,  and  that  there  were  two.  or  three  trees  on  the  peninsula  be- 
neath the  arch»  which,  as  they  obstructed  the  view  of  the  back 
ground,  were  omitted. 

[Prevoi,    Gen.  Hitt,  da  Voyagu,    Dom  Juan  VUmu 
Humboldt.    JefenonJ] 

SECTION    VI. 

Mountains  of  Great  Britain  and  Iceland. 

Tbb  British  isles  present  many  mountains  of  a  bokl  and  lofty 
character,  but  which  nevertheless  appear  diminutive  when  contrast- 
ed with  several  of  the  different  continents. 

While  Ben-Nevis,  the  highest  mountain  in  Scotland,  is  not  mach 
above  one  quarter  of  the  height  of  Mont  Blanc,  the  sovereign  of  the 
Alps,  the  English  and  Welsh  summits  aspire  to  heights  still  less 
considerable ;  Snowdon  being  only  5568  English  feet  above  the  sea, 
while  Ben-Nevis  is  4387,  or,  by  other  accounts,  4550.  But  Wbam» 
or  Wharnside,  in  Yorkshire,  was  estimated  at  4050*. 

Even  at  the  present  day,  the  geography  of  some  parts  of  New 
Holland  is  better  understood   than  that  of  some   parts  of  Great 

*  In  the  map  of  the  West  Ridiog,  in  Gary's  English  AtlaSy  Wbara  is  said  to 
be  1780  yards,  or  5S40  feet :  while  Ingleboroa||i  is  1760  yards,  or  5380  feet ; 
and^Pennigent  1740  yards,  or  5120  feet.  This  measorement  is  from  the  maf 
tf  Yorkshire,  by  Jefiies. 
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Britain.  There  is  n6t  even  a  separate  map  of  the  £%lish  ri? ers^ 
though  France  set  an  example  of  this  kin4  a  century  and  a  half 
ago:  nor  has  there  been  any  attempt  to  delineate  the  chains  of 
mountains  in  England.  The  imperfection  of  the  materials  must 
therefore  apologize  for  <iny  errors  or  defects  in  the  subsequent  slight 
dcetch.  Tlie  mounti^ins  of  Cheviot  may  be  said  to  form  a  regular 
ridge,  running  from  the  south-west,  where  they  join  those  of  Gal- 
loway to  the  north-east.  But  there  is  a  central  ridge  which  per? ades 
England  from  north  to  south,  beginning  at  Geltsdale  forest,  14  miles 
S.  £.  of  Carlisle*,  and  passing  on  the  west  of  Durham  and  Yorkshire, 
where  it  contains  mines  of  coal  and  lead,  but  is  split  into  iusignifi- 
cant  appellations  of /e/ilff  and  laws.  Kelton-fell,  Stanmore,  WidebilU 
fell.  Wild-boar-fell,  fiow-fell.  Home-fell,  Bun-hill,  &a  &c.  arise  on 
the  western  limits  of  Yorkshire.  Cumberland  and  Westmoreland 
present  many  detached  mountains,  Skiddaw,  &c.  which  can  hardly 
be  reduced  to  any  distmct  arrandrement ;  but  those  of  Crayen,  in 
the  West  Riding  jof  Yorkshire,  as  Wham,  or  as  commonly  called  by 
the  country  people,  Wharnside,  Ingleborough,  and  Pennigent ;  and 
Pendle  on  the  east  of  Lancasterf ;  belong  to  the  Central  Chain, 
which  proceeds  south,  through  Derbyshire,  still  abounding  with 
minerals  and  natural  curiosities ;  but  here  it  seems  to  terminate, 
spreading  a  little  into  Cheshire.  Still,  howerer,  a  central  chain  of 
smaller  elevation,  may  be  traced,  in  a  zig-zag  line,  to  near  Salis- 
bury, with  two  diverging  and  irregular  branches  oiT  the  east,  one 
towards  Norfolk,  another  Into  Kent,  while  a  third  runs  south-west 
into  Cornwall.  To  the  first  belong  the  hilb  of  Gogmagog,  in  Cam- 
bridgeshire, &c. ;  to  the  second  the  hills  of  Hampshire,  Surrey,  and 
Kent  Malvern  bills,  in  Worcestershire,  deviate  from  the  central 
ridge,  while  those  of  Cotswold,  in  Gloucestershire,  may  be  regarded 
as  a  continuation  of  it.  The  hills  of  Mendip,  Polden,  Sedgemoor, 
Blackdown,  in  Somersetshire;  the  Tores  and  Wilds  of  Dartmoor,  in 
Devon ;  and  the  hills  a|d  upland  downs  of  Cornwall,  extend  this 


*  The  heathy  tract  extends  to  Bewcastle  and  Nicbol  Forest,  bat  is  level. 
Hoosm.  4t7. 

t  That  Ingleborow-hill,  Peodle,  and  Pennigent, 
Shoald  named  be  the  hlghent  betwixt  our  Tweed  and  Trent. 

DroylM'f  Pot^OWkmf  Song  U. 
It  is  ramariuibla  that  Wham,  the  highest,  is  omitted. 
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ebaiA  to  iheCand's  End :  and  after  passing  thb  last  rocky  prorineej 
it  expires  in  ibo:  Islands  of  Scilly*. 

Wales  is  a  country  abundant  in  mountains,  especially  the  north* 
cm  province^  ;  but  their  orology  remains  indeterminate,  and  it  would 
rsquire  theactual  survey  of  an  experienced  engineer,  to  reduce  them 
to  chains  and  groopes.  To  begin  with  the  north,  Snowdon  com- 
mands the  first  attention,  a  mountain  of  eminent  height  and  fame. 
The  top  is  called  Y  Widdfa,  or  The  Conspicuous,  forming  ahaost  a 
point,  and  presenting  a  view  of  the  county  of  Chester,  the  mountains 
of  Yorkshire,  part  of  Scotland  and  Ireland,  and  the  Isles  of  Man 
aAd  Angleseyt« 

•  Mr.  Pennant  does  not  specify  the  stone  that  composes  it  (probably 
a  granite) ;  but  he  observes  that  ''  large  coarse  crysuh  are  often 
Jbund  in  the  fissures,  and  very  frequently  cubic  pyritse,  the  usual 
attendants  on  Alpine  tracts.''  Mr.  Aikin,  in  his  last  tour,  brought 
specimens  from  Uie  summit,  consisting  of  schistose  peirosilex  mixed 
with  a  little  steatite,  wbicb.supports  argillaceous  schistus.  The  pe« 
irosilex  is  in  strata  nearly  vertical :  the  argillaceous  schistus  in  beds 
near!  jr  horizontaL  From  Snowdon,  a  line  of  mountains  extends  by 
the  aea  to  PUnlimmon,  a  boundary  of  North  Wales,  whence  issue 
the  noble  rivers  Severn  and  Wye.  Of  these  hiU^  Urrou  Seth,  Caer 
Idris,  and  Moyle  Vadiau,  are  the  most  memoraUe.  The  bills  on 
the  east  of  North  Wales,  are  far  firom  attaining  such  considerable 
elevation,  and  gradually  decline  to  tb6  bills  of  Shropffoire,  of  which 
the  Wrekin  is  one  of  the  most  noted  f. 

'  *  AmoDg  the  smaller  elevations  may  be  named  the  ChUteni-hills  (wbeocs 
the  vagoe  office  of  Steward  oi  the  Chiltem  Hondredt)  reaching  horn  Trtng  in 
Hertfordihire,  to  Henley  in  Oxfordshire.    In  the  latter  county  are  Netdebed 
and  ShotoTer-bilb. 
-  f  Pennant's  Joomey  to  London,  p.  170. 

X  Mr.  Aikin,  in  Iris  Tour  in  Wales,  has  considerably  illustrated  ihissnljeet. 
He  observes,  (p.  19.X  that  the  Fervryn  monntains  occupy  th^  east  side  of  Me- 
rioneth, branching  into  Denbigh  and  Hontgomeif ;  length  about  aixteen  miles, 
breadth  from  Awe  to  ten.  Caer  Idris  is  the  second  in  bel^t  of  the  Welch 
monntains  (about  3000  feet),  and  from  it  extends  a  primitive  cbain^  running 
N.  N.  E.  in  the  Arrans  and  Arranigs,  consisting  of  porphyry  and  gnnitell.  The 
second  grand  ridge,  that  of  Snowdon,  also  runs  N.  N.  E.  and  consists  of  sdiistoMs 
hornblende,  micaceous  schistus,  granite,  and  porphyry,  with  some  large  blocks 
of  serpentine ;  this  chain  exteudsfrom  Penmanmawr,  towards  Traethmawr: 
and  after  forming  conic  peaks  at  intervals.  It  ends  in  the  northern  horn  of  Car- 
digan-bay,  that  is,  the  soathcm  promontory  of  CaemarvonBhire. 
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-  A  cbtin  proceeds  due  south  to  near  Cardifif^  in  South  Wales ;  it 
ii  of  far  inferior  height,  and  a  small  hranch  diverges  to  the  westi 
consisting  of  Own  Cothy,  Mynydd,  Carregg,  Brisley,  and  €wm  Ker- 
run-hills.  On  the  east  of  South  Wales,  are  the  hills  of  Herefordshire> 
the  Black  Mountain,  Cusop-hill,  Hargest,  Stokely-hill,  &c. 

Wales,  as  we  haye  already  ohsenred,  is  singularly  mountainous, 
^e  snow  on  many  of  its  mountains  lies  for  nine  or  ten  months  in 
the  year.  In  Caernarfonshire  the  soil  is  particularly  stony,  and 
that  county  rises  in  yast  mountains  one  ahoye  another,  whence  they 
haye  not  heen  improperly  called  the  English  Alps.  Snowdon  con- 
stitutes its  highest  hill,  in  the  Welsh  language  Eryri,  which  signifies 
the  Hill  of  Eagles.  It  is  boggy  on  the  top,  and  has  two  Idces  that 
abound  with  fish,  particularly  the  chor  and  the  guiniard.  The  height 
of  this  mountain,  reckoning  from  the  quay  at  Caernaryon  to  the 
highest  peak,  Mr.  Pennant  says,  is  eleyen  hundred  and  eighty-nine 
yards  and  one  foot.  Snowdon  was  held  as  sacred  by  the  ancient 
Britons  as  Parnassus  was  by  the  Greeksi,  and  Ida  by  the  Cretans.  It 
is  still  said,  that  whoeyer  sleeps  upon  Snowdon  will  wake  inspired, 
as  much  as  if  he  had  taken  a  nap  on  the  hill  of  Apollo.  The  Britons 
in  yery  early  times  worshipped  mountains  and  riyers.  Mr.  Pennant 
found  pieces  of  laya  on  this  mountain,  and  on  the  summit  groups  of 
cdumnar  stones  of  yast  size,  lying  in  all  directions.  The  dieep 
iHiich  feed  on  the  sides  of  this  mountain  yield  the  sweetest  mutton 
in  Wales.  Here  are  likewise  many  goats,  which  are  driyen  to  a 
considerable  height,  in  the  summer  season,  their  keepers  dwelling 
in  tents,  and  subsisting  on  oatmeal  cakes,  butter,  cheese,  and 
whey. 

*  The  most  remarkable  mountain,  next  to  that  of  Snowdon-hill,  is 
Penman  Mawr,  which  bangs  perpendicularly  oyer  the  sea  at  so  yast 
a  height,  that  few  spectators  would  be  able  to  look' down  the  dread* 
fill  steep.  On  the  side  next  the  sea,  is  a  road  cut  out  of  the  rock, 
about  six  or  seven  feet  wide,  which  winds  up  a  steep  ascent,  and 
used  to  be  defended  on  one  side  only  by  a  steep  wall,  in  some  parts 
about  a  yard  high ;  in  others  by  only  a  bank,  that  scarce  rose  a  foot 
aboye  the  road.  The  sea  was  seen  dashing  its  waves  forty  fathoms 
below,  with  the  mountain  rising  as  much  above  the  traveller's  head. 
This  dangerous  road  was  a  few  years  ago  secured  by  a  wall,  breast* 
high,  to  the  building  of  which  the  city  of  Dublin  largely  contributed, 
it  being  in  the  high  road  to  Holyhead. 
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The  vast  bill  of  Plinlimmoo,  a  part  of  which  stands  in  Mont- 
gomerysijlire,  and.a  part  in  Cardiganihire^  rises  from  a  very  extensive 
base,  and  towers  to  a  great  height.  Its  summit  is  bog^y,  present- 
ing a  most  extensive  view  over  a  dreary  and  almost  uninhabited 
country. 

Among  the  many  antiquities  of  Glamorganshire,  one  of  the  most 
singular  is  in  the  western  peninsula  of  the  county  called  Gower, 
where,  on  a  mountain  named  Kevyn-Bryn,  is  a  stone  of  an  immense 
si^e,  computed  to  weigh  near  twenty  ton,  laid  upon  several  others 
by  way  of  supporters.  They  are  all  of  the  miUstone  kind,  and 
though  the  upper  one  is  still  so  large,  yet  seyeral  tons  bave  been 
broken  off  for  millstones.  It  is  commonly  known  by  the  name  of 
Arthur's  stone. 

Mr.  Housman  has  given  a  good  general  view .  of  the  Eholisb 
Mountains.  On  coining  from  the  south  they  begin  in  Derbyshire, 
stretching  a  little  into  Cheshire.  The  tops  of  the  ridges  are  <;om- 
monly  wet  and  boggy,  and  produce  heath,  bent-grass,  and  rushes. 
They  are  ahnost  universally  calcareous.  Near  Penrith  they  almost 
wholly  disappear.  The  snmmit  of  Crossfell  is  scarcely  1000  yards 
above  the  sea,  and  presents  a  large  heap  of  loose  whitish  freestone, 
or,  more  probably,  argillaceous  grit. 

The  mountain  of  Skiddaw*  in  Cumberiaad,  is  one  oi  the  most 
remariLable  in  the  kingdom,  being  above  a  thousand  yards  perpen- 
dicular height  from  the  surface  of  Derweq^-water.  Here  eagles  and 
other  birds  of  prey  resort  This  mountain  is  not  difficult  of  access, 
and  is  covered  with  grass^  which  gnduaUy  grows  coarser  in  the 
ascent  At  the  top  the  atmosphere  is  so  rareSed  as  to  prevent  ve- 
getation. The  whole  top  is  covered  with  a  loose  brown  daty 
stone. 

Mr.  Housman,  in  his  Description  of  Cumberland,  &c.  (Carlisle, 
1800,  8vo.)  is  the  most  r^ent  authority  for  the  height  of  the  British 
mountains,  which  he  exhibits  in  the  following  taUe :  the  measure- 
ment is  from  the  level  of  the  sea. 

Feet 
Snowdon,  in  Wales,  by  Waddington    ....    3456 

Whamside  Do. 4050 

Pendlebill  Do.    .....    .    S4U 
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Feet 
Peonigent,  in  Wakf,  by  WaddingtoD  ....    3930 

Ingleborough  Do 39S7 

Helwellyn»  by  Donald 3334 

Skiddaw  Do.  ...    • 3270 

Croes-fell  Do 3390 

Saddleback         Do 3048 

Benlomond 3340 

Ben-Nevi» 4350 

Ben-y-bourd  bigbcr         "1  By  Pennant. 
Laghin-y-gair  > 

Benwewish  3  Perpetual  Snow. 

Skiddaw,  by  the  experiments  of  Mr.  Walker,  from  1  ^^ 
the  plane  of  the  sea,  at  Whitehaven      ...  3 

Cross-fell,  by  Pennant 3839 

But  great  skill  and  precision  are  required  in  measuring  the 
heights  of  mountains.  A  late  excellent  mathematician,  Mr.  Ewart, 
of  Lancaster,  measured  the  height  of  Ingleborougb,  with  select  and 
high-priced  instruments,  and  great  care.  Here  is  the  result,  as 
communicated  by  Dr.  Garnet : 

Height  of  Ingleborougb  above  the  level  of  the  sea,  in  feet  and 

decimals. 

By  barometrical  admeasurement    .     .    .    2377*12 

By  trigonometrical 2380*7 

Difierence  only   *.         2*67 
Wharn  cannot  be  above  a  hundred  feet  higher,  while  Pendle  and 
Pennigetfl  are  lower.    The  measurements  by  Donald  are  probably 
near  the  truth ;  Crossfell  being,  in  Dr,  Garnet's  opinion,  the  highest 
mountain  in  England. 

A  great  part  of  Scotland  is  mountainous,  particularly  toward 
the  north  and  west  The  principal  mountains  in  this  part  of  Great 
Britain  are  the  Grampian-hills,  whiclTintersect  the  kingdom  from 
north«east  to  south-west,  passing  from  near  Aberdeen  into  Argyle- 
shire ;  the  mountains  in  general  are  covered  with  heath,  and  are 
called  the  Highlands,  but  these  in  several  places  yield  good  pasture; 
between  the  higher  grounds  are  many  rich  valleys,  which  produce 
com  and  cattle.    Indeed,  the  south  parts  of  Scotland  are  far  pre- 
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ferable  to  the  northern  parts  of  England.  The  grain  mostly  ait* 
tifated  is  oats,  as  it  will  grow  in  die  mountainous  parts.  In  unfa-* 
vourable  seasons^  when  the  genial  warmth  of  the  summer  sun  has 
been  sparingly  imparted,  much  com  in  the  northern  parts  figuls  of 
ripeningi  and  a  scarcity  of  grain  ensues. 

The  district  of  Roxburgh  comprises  many  mountains,  the  most 
considerable  of  which  is  Cockraw,  whence  runs  a  chain  of  hills 
westward,  dividing  Scotland  from  England :  these  are  in  many  placet 
impassable ;  some  of  them  are  very  high,  but  produce  esmettent 
grass,  and  abound  with  limestone  and  freestone. 

The  mountains  of  Bbbadalbamb  are  in  the  shire  of  Perth,  a&d 
those  of  Grainstain  bound  Aberdeenshire  to  the  south,  in  which 
latter  country  are  the  Craigs  of  Pennarb. 

Ireland  is  not  a  mountainous  country,  yet  there  are  in  different 
parts  of  the  kingdom  some  mountains  which  rise  to  a  considerable 
height.  The  Gaultb^s  are  a  ChtLin  of  mountains  in  the  county  of 
Tipperary,  which  run  in  the  direction  of  north  and  south,  and  tower 
mi\iestically ;  Mangbrton,  in  the  county  of  Kerry,  is  said  to  be 
three  thousand  and  sixty  feet  in  perpendicular  height ;  the  moun- 
tains of  MovRNB  and  Iybagh,  in  the  county  of  Down,  are  also 
disdnguished  for  their  lofly  summits.  The  base  of  Moume  termi- 
nates on  the  sea-shore,  and  in  this  chain  StfYB-DoNAGH  is  thiree 
miles  in  gradual  ascent,  and  half  a  mile  in  perpendicular  height. 
These  are  reckoned  among  the  highest  mountains  in  Ireland,  and 
are  useful  land-marks  for  saikMV.  They  afford  variety  of  plants,  and 
many  springs,  while  a  multitude  af  cattle  graze  on  them  in  sum- 
mer. In  one  of  them  are  quarries  of  millstone,  and  in  another  are 
found  rock^rystals.  They  are  also  frequented  by  the  ii^rm  and 
debilitated  in  consequence  of  the  invigorating  power  of  their  atmo- 
sphere, chiefly  during  the  months  of  May  and  June.  The  nervous 
and  scorbutic  are  said  to  Bnd  equal  relief  on  these  salubrious  emi- 
nences ;  the  latter,  perhaps,  chiefly  from  the  medicinal  planU  which 
abound  here,  and  the  excellent  whey  produced  by  the  goats,  that 
equally  embellish  and  enliven  the  general  prospect. 

According  to  Mr.  Young,  mount  Mangerton,  on  the  south-west 
of  Killarney,  is  835  yards  or  2505  feet  above  the  level  of  the  sea. 
There  are  other  Irish'  mountains,  however,  that  are  still  higher* 
The  following  we  ofier  as  a  useftd  table,  in  which  the  estimate  of 
the  three  first  is  from  a  geometrical  iheasarement  of  Colonel  Her* 
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bert,  and  the  three  last  from  a  barooietrical  measviremeiit  of  Mr. 
Kirwan. 

Slieb  DotMurdy  oo.  Down    .    •    •    tSOS  feet, 

Maogertooy  co.  Kerry  ....    $5it  feet  abore  tke  sea. 

Ditto      •••«.••••      8S3  feet  abo?e  the  Lake  of  KUlamej. 

M'GilUcnddy'B  Reeks    ....    f  800  feet. 

Croagb  Patrick,  co.  Mayo  .    .    •    2660  leet. 

Napkin,  co.  Mayo     .    •    .    •    •    f 634  feet. 

[Pennani.  Housman.  Aikin."} 

SECTION   Til. 

EXTRAORDINART   OR   PICTURESQUE   PRECIPICES   AN1> 
PROMONTORIES. 

Bemly  Gaut^  in  the  Territory  of  Mjfsore. 
Ws  have  already  observed  that  the  Indian  Appenninecu  which 
stretch  along  the  Western  or  Malabar  coasts  in  the  Peninsula,  and 
the  precipitous  path-ways  which  they  occasionally  disclose^  are  called 
Gauts*.  Of  these  abrupt  and  perpendicular  precipices^  Besselj 
Gaut  is  one  of  the  most  romantic  ;  and  we  have  rather  chosen  to 
give  it  a  particular  place  here  than  to  despribe  it  in  the  general  A97 
count  of  the  Mountains  of  A^ia.  We  shall  take  our  description 
from  Lord  Valentia. 

''  As  we  advanced,  the  scenery  became  mow  wild,  and  the  road 
so  uneven,  that  though  the  bearers  "were  excellcot,  they.weore  As- 
quently  obliged  to  rest  themselves,  for  we  were  now  entering  the  de« 
files  of  the  chain  of  mountains,  that  separates  the  table  land  of  Mj^ 
sore  from  the  low  country  of  Canara  and  MalaJbarl  'It  mm^tw^ 
o'clock  in  the  morning  when  we  reached  Pum^ah  Chuttoor,  a.  dis* 
tance  of  twenty  miles.  This  plaoe  ia  at  the  sumdMt  of  the  Bdssdy 
Gaut,  the  most  southern  of.  the  Whole. 

*'  March  7. — ^At  three  in  the  monslng  I  began  to  descend  this  cele* 
brated  Gaut.  The  road  has  been  formed  with  great  labour  out  of 
a  bed  of  loose  rock,  over  which  the  torrents  in  winter  had  run  with 
such  force  as  to  wash  away  all  the  softer  parts,  and  in  several  places 
to  leave  single  rocks,  of  four  or  five  leet  diameter^-  standing  in  the 
centre  of  the  road,  not  above  two  feet  asunder.  To  get  the  palaiw 
quin  over  thete  was  a  tedious  and  difficult  busings;  howeveMil 
escaped  uninjured.    Tbe  boys  Were  obliged  to  use  sticks  with  irsn 

■  ■■    ■ .    ■■      .  .. >  .. .1  mil  ■■»  ■    11.  < 

*  See  Section  iv.  of  the  preteot  Ohapler 
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•pikei  at  the  end»  to  prevent  themtelfes  from  beiog  thrown  forwtrd 
by  the  weight  of  the  palanquin,  though  I  walked  the  whole  way, 
not  only  to  relieve  them,  but  to  admire  the  sublimity  of  the  scene. 
We  had  entered  a  forest  of  the  largest  trees  of  the  East,  several  of 
#hich  were  one  hundred  feet  in  the  stem  before  a  single  branch 
extended ;  yet  the  descent  was  so  steep,  that  I  wai  frequently  on  a 
level  with  their  tops  at  so  small  a  distance,  as  to  be  able  to  distin- 
guish them  by  the  gleam  of  the  numerous  torches  which  accom* 
panied  me,  but  which  were  insufficient  to  enlighten  the  impenetra- 
ble canopy  of  fdiage  that  for  miles  concealed  the  face  of  heavisn, 
or  the  deep  gloom  of  the  abyss  into  which  we  seemed  to  be  dea* 
cending.     In  the  day  time  the  scene  could  not  have  been  half  sO 
awful  or  magnificent.    Pumeah  had  continued  bis  attemions  to  us, 
by  an  endeavour  to  repair  the  worst  part  of  the  road ;  had  nothing; 
been  done,  I  know  not  how  we  should  have  ever  passed  it    General 
Wellesley  made  the  road  perfectly  good ;  but  the  descent  was  so 
steep,  and  the  torrents  so  violent,  diat  one  rainy  season  reduced 
It  to  the  state  in  which  I  found  it.     Our  descent  was  impeded  by 
meeting  with  numerous  droves  of  oxen,  which  were  ascending  the 
Gaut  loaded  with  salt,  having  carried  down  grain  to  Mangalore. — 
Towards  day  I  came  to  a  turn  in  the  road,  where  an  opening 
showed  me  the  lofty  molintain  I  had  been  descending,  covered  with 
forests  to  nearly  its  summit.    We  had  passed  aeferal  rivulets;  her« 
they  had  joined  and  formed  a  small  stream.     On  Mr.  Salt's  joining 
me  at  Mangalore,  who  iTor  want  of  bearers  had  been  obliged  to 
keep  one  stage  in  the  rear,  I  was  happy  to  find  that  this  scene  had 
•o  struck  him  from  its  magnificence,  that  he  had  taken  a  drawing 
ofit 

^  I  was  now  aUe  to  perceive  the  rich  vegetation  around  me,  and 
which  immediately  struck  me  with  surprise,  from  its  resemblance 
to  that  of  Ceylon.  The  branches  of  the  loftiest  trees  wese  covered 
by  the  parasitical  tribe ;  the  Epidendrons  and  Filices  were  various 
and  beautiful ;  but  the  most  conspicuous  was  the  Dracontiom  Per* 
tusum,  which  perfectly  covered  the  gigantic  stem  of  the  Ficus  Ben> 
gaknsiswith  its  leaves.  The  Laurus  Cassia  was  amongst  the  under- 
wood ;  and  the  side  of  the  road  was  beautified  by  several  species  of 
Justicia.  I  frequently  stopped  to  wander  a  little  from  tlie  road  to 
collect  seeds,  in  which  I  was  very  successful.  I  passed  a  small  vil- 
lage in  the  centre  of  this  immense  forest,  where  the  inhabitants  were 
threshing  their  grain  in  a  truly  patriarchal  manner ;  on  a  floor  of 
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hard  earth  the  grain  was  trodden  by  oxen,  which,  according  to  the 
Mosaical  law,  were  lefl  unmuzzled. 

[Lord  VaUntia'9  TraveU.I 

2.  Passage  of  Taranta,  in  Arabia  Felix, 

The  whole  of  this  mountain  was  thickly  set  with  kolquall>  which 
grows  nearly  to  the  height  of  forty  feet :  towards  the  top  the  berry- 
bearing  Cedar  of  Bruce,  (called  by  our  guide  Cereder)  began  to 
make  its  appearance,  end  became  more  abundant  in  proportion  as 
we  ascended ;  the  summit  of  the  mountain  being  covered  with  a 
thick  copse  of  this  tree.  In  the  most  rugged  path  of  the  road  we 
dismounted,  to  ease  our  mules,  and  walked  for  about  half  a  mile ; 
we  then  remounted,  and  gained  the  top  without  any  further  diffi- 
culty. As  soon  as  we  arrived  we  found,  on  looking  at  our  watches, 
that  it  was  only  half  past  two ;  so,  notwithstanding  all  our  delays, 
we  had  been  occupied  only  three  hours  in  overcoming  the  exag- 
gerated perils  and  toils  of  the  passage  of  Taranta.  We  now  directed 
our  course  into  a  beauUAil  little  green  valley  shaded  by  cedars, 
and  adorned  by  a  pool  of  water ;  the  sight  of  which  was  parti- 
cularly grateful  to  us^  as  we  had  been  repeatedly  told  that  there 
i^as  pone  on  the  top ;  near  it  was  grazing  a  large  herd  of  cattle. — 
Wandering  about  the  valley  we  discovered  a  great  profusion  of  mush- 
rooms, of  which,  notwithstanding  they  were  considered  by  the  na- 
tives as  poisonous,  we  collected  a  large  quantity ;  part  we  stewed 
for  immediate  use,  and  the  remainder  we  bottled,  and  found  them 
both  wholesome  and  highly  grateful,  in  the  total  want  of  vegetables 
which  we  afterwards  experienced.  Soon  afterwards.  Captain  Rud- 
land  shot  an  owl  of  a  very  large  species,  and  Mr.  Carter  and  myself 
collected  a  number  of  flowers,  several  of  which  had  bulbous  roots : 
among  the  shrubs  were  the  sweet-brier,  and  several  others  highly 
aromatic*  We  were  soon  overtaken  by  the  men  and  boys  who  had 
charge  of  our  baggage ;  one  of  our  heaviest  boxes,  eonUining  am- 
munition and  dollars,  of  considerable  weight,  was,  to  our  surprize, 
brought  up  by  a  boy  about  thirteen  years  of  age ;  and  one  of  the 
walls  of  our  large  tent,  together  with  the  two  poles,  were  conveyed 
by  one  man  from  the  bottom  to  the  top  of  the  pass  in  about  four 
hours.  It  is  not  easy  to  reconcile  these  facts  with  Bruce's  repre- 
sentation of  the  extraordinary  difficulties  with  which  he  had  to  con- 
tend during  two  days  in  going  over  the  same  distance,  unless  the  re- 

YOL.  II.  S  e 
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establishment  of  peace  between  the  Nayib,  and  the  tribe  of  HazorU^ 
had  been  attended  by  a  surprizing  improfeoient  of  the  r«Mid»  which 
is  not  probable,  as  by  Bruce's  own  accoant  the  trade,  if  we  may 
judge  by  the  nuotber  of  slayes,  was  then  fully  equal  to  what  it  is  at 
present.    Besides,  we  did  not  meet  with  a  single  hyaena  or  troglo* 
dyticai  cave ;  and  luckily  ''  had  not  our  bands  and  knees  cut  by  fre^ 
qatni  falls,  or  our  faces  torn  by  thorny  bushes ;"  which  last,  indeed^ 
appears  scarcely  possible  in  so  open  and  frequented  a  path.    The 
.only  part  of  our  baggage  that  did  not  reach  us  till  late  at  night,  was 
the  fly  of  the  tent,  and  my  bed,  whicb  were  carried  on  the  back  of 
ao  ox;  in  consequence  of  which,  the  evening  being  very  cokl,  we 
arranged  our  baggage  in  a  half  circle,  made  a  good  fire  in  the  centre, 
and  slept  on  tbe  walls  of  fbe  tent,  having  previously  regaled  our* 
selves  with  salt  fish,  rice,  and  slewed  mushrooms. 

''  July  37. — A  Slower  fell  in  the  course  of  the  night,  and  when 
we  awoke,  the  dcy  was  so  lowering,  that,  though  our  guide  declared 
it  was  only  the  common  morning  mist,  we  thought  it  prudent  to* 
pitch  our  tent,  under  which  we  obtained  shelter  from  a  smart  shower 
of  rain  which  fell  soon  after.  The  tops  of  Taranta,  surrounding  the 
little  valley  in  which  we  slept,  had  hitherto  been  obscured  by  fleeting 
clouds;  at  seven  they  began  to  clear  away,  upon  which  we  dis* 
patched  the  baggage  forward,  and  about  eight  o^clock  set  out  our- 
selves. We  had  not  however  ascended  the  first  rising  ground  beft>re 
heavy  rain  came  on,  and  continued,  with  very^hort  intermission, 
dnriog  die  whole  ^(  the  day.  Theoee  the  descent  became  very 
rapid,  and  the  road  lay  through  guUies,  down  which  tbe  waters 
were  beginning  to  run  with  great  foroe ;  but  none  of  these  obstacle! 
seemed  lo  delay  our  mules :  they  descended  almost  Uke  goats  from 
rock  to  rock,  and  not  one  of  the  whole  number  made  a  single  false 
step  in  the  course  of  the  day.  Notwithstanding  our  ck>tli-ooats  and 
oatnolines,  we  were  all  wet  to  the  skin,  and,  on  account  of  the  diffi« 
culties  of  Ibe  road,  were  not  able  long  to  keep  together ;  so  that, 
while  Captain  Rudland  and  myself  were  proceeding  on  the  direet 
road,  Mr.  Carter  and  Pearce  were  wandering  wherever  the  mulei 
chose  to  carry  them,  and,  as  it  afterwards  appeared,  they  had  ac« 
tually  arrived  within  half  a  mile  of  Dixan^  wbeii  they  turned,  and 
made  a  circujt  of  about  five  miles." 

[Lord  Valentia's  Ti^veU.] 
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Genutur,  the  Capital  of  Jgowma,  in  Abyuinia. 

"  Almost  the  whole  of  this  part  of  the  country  consists  of  rocky 
hills  and  cultivated  valley s»  through  which  our  road  wound  in  a  ge- 
neral direction  ^rom  south-east  to  south-west.  About  six  miles 
from  Calaut,  we  passed  Gullimuckida  and  Ersubhah  on  "our  right 
hand.  We  had  scarcely  gone  two  nailes  farther,  when  we  were  over- 
taken by  the  young  warrior  Aggoos,  attended  by  two  of  his  fighting 
men  on  horseback.  He  stopped  to  speak  to  Hajee  Hamed ;  but 
bis  impatient  spirit  could  not  brook  travelling  at  the  slow  rate  we 
were  going :  accordingly,  in  a  few  minutes,  he  galloped  away,  and 
we  soon  lost  sight  of  him  behind  the  hills  in  our  front  A  messenger 
on  horseback  soon  after  met  us  to  gain  intelligence  of  our  approach, 
and  with  him  our  friend  Negada  Moosa  rode  forward  to  get  all  things 
in  readiness  for  our  reception.  The  country  was  very  rich  in  pastu- 
rage, and  we  saw  vast  herds  of  cattle  feeding  in  the  different  valleys, 
also  a  few  horses,  of  a  small  breed,  but  which  were  however  capable 
of  much  work.  We  alarmed  two  jackals  on  the  plain  grubbing  up 
roots,  but  they  fled  so  swiflly  up  the  hills  that  Captain  Rudland 
could  not  approach  within  gun-shot  of  them.  About  three  o'clock 
we  arrived  at  Gendtur,  the  capital  of  the  district  of  Agowma.  It  is 
a  village,  consisting  chiefly  of  conical  huts,  overlooked  by  a  high 
rock,  steep  on  every  side,  and  on  the  top  of  which  is  an  area  about 
one  hundred  feet  in  diameter,  occupied  partially  by  a  citadel.  Here 
we  were  met  by  Subagadis,  the  elder  of  the  four  sons  of  Shum  Woldo. 
He  uncovered  himself  with  great  humility  on  approaching,  and  sa- 
luted as  by  kissing  our  hands;  he  then  led  us  into  his  state  room, 
which  was  not  unlike  a  hall  in  some  of  our  old  English  mansions,  being 
lofly,  and  supported  by  round  posts  in  the  centre.  Here  he  treated 
us  with  an  excellent  fowl-curry,  wheaten  loaves  cooked  in  steam, 
and  plenty  of  maize ;  he  also  presented  me  with  three  bullocks,  four 
pots  and  two  skins  of  honey;  as  he  expressed  it,  by  the  Ras's  order. 
All  this  time  his  brother  Aggoos  had  been  standing  behind  him, 
not  being  allowed,  as  it  should  seem,  to  sit  in  his  presence.  We 
spent  this  day  very  pleasantly,  being  treated  with  great  hospitality 
by  the  master  of  the  mansion,  who  was  in  his  manners  by  far  the 
most  polished  AbyMinian  we  had  yet  seen.    He  had  a  mild  ex- 
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pression  in  his  countenance,  his  features  were  regular,  his  hair 
short  and  curly,  but  not  woolly,  and  his  limbs,,  though  small,  were' 
well-formed.    The  thermometer  was  66". 

[Lord  VakniWs  TroveU.'] 

3.  Promontory  of  Parthenium,  in  the  Crimea. 

From  the  little  harbour  lying  between  the  cities  of  Chersonesas 
and  Eupatorium,  an  artificial  canal,  winding  round  towards  the 
wall  of  the  former,  and  hewn  in  the  rock,  yet  remains  very  entire. 
It  was  calculated  to  admit  small  vessels  withrn  the  suburbs  of  the 
city.     Towards  the  extremity  it  is  now  dry,  although  the  fishing- 
boats  of  the  inhabitants  still  enter  its  mouth.     "  In  this  city,*'  says 
Strabo*,  is  the  temple  of  a  virgin,  a  certain  daemon,  from  whom 
also  the  promontory  is  named,  an  hundred  stadia  farther  on,  and 
called  Parthenium  ;  having  the  fane  of  the  demon,  and  her  image. 
Between  the  city  and  the  promontory  are  three  ports.''    Taking 
therefore  this  clue,  and  following  the  coast,  the  three  harbours 
mentioned  by  Strabo  will  be  found  to  occur  very  regularly ;  but  it  is 
not  so  easy  to  determine  the  particular  promontory  on  which  the 
shrine  and  statue  of  the  daemon  virgin  was  said  to  stand.    As  the 
coast  inclines  towards  the  south,  a  very  remarkable  black  rock  ad- 
vances from  the  cliff  into  the  sea,  towards  the  west,  perforated  bj 
a  lofty  natural  arch,  through  which  boats  may  pass.     The  singular 
appearance  of  such  a  scene  might  furnish  a  haaii  for  superstition  ; 
and  above  this  rock  were  the  remains  of  a  building  of  an  oblong  form, 
constructed  with  very  considerable  masses  of  stone  placed  together 
without  cement.    Near,  were  also  other  ruins.    Farther  on  is  a  pro- 
montory still  more  striking,  to  which  Formaleonif  gives  the  name  of 
'*  The  Promontory  of  Parthenium ;"  terminated  by  a  perpendicular 
precipice  of  very  great  height.  Then  follows  the  bay  in  which  stands 
the  Monastery  of  St.  George,  in  a  picturesque  and  singular  situation, 
so  placed  among  sloping  rocks  as  to  seem  inaccessible.     The  few 
monks  who  reside  there  have  formed  their  little  gardens  upon  ter- 
races one  above  another.  If  there  be  any  thing  which  can  strengthen 
Formaleoni's  opinion,  it  is  the  circumstance  of  the  foundation  of  a 
monastery  and  chapel  so  near  the  spot.    The  early  Christians,  on 

*  Strab.  Oeog.  lib.  vH.  p.  446.  ed.  Oxon. 

t  Hist.  Pbilos.  et  Polit.  da  Comm,  &c.  dans  la  Mer  Noire.    Ten.  8vo.  1789 
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the  destruotion  of  Pagan  edifices,  almost  always  erected  new  build* 
ings,  sacred  to  their  own  religion,  upon  the  spot,  and  often  with 
the  materials,  of  the  old.  The  monks  of  the  monastery,  in  the 
ground  behind  their  chapel,  had  recently  found  a  small  stone  co- 
lumn, the  shaft  of  which  was  seven  feet  eight  inches  and  a  half  in 
length,  and  thirteen  inches  in  diameter.  Thi^  column,  together  with 
a  few  broken  «labs  of  marble,  and  other  antiquities  discovered  there, 
seem  to  prove,  supposing  Formaleoni's  position  of  Parthenium  to  be 
correct,  that  in  this  situation  stood  the  old  Chersonesus,  which  Strabo, 
after  spefaking  of  the  new,  describes  as  in  ]:uins,  and  as  occurring  after 
the  promontory^.  That  there  is  some  reason,  however,  to  dissent  from 
the  opinion  maintained  by  Formaleoni«  will  appear  in  the  sequel;  as 
there  is  a  promontory  between  the  monastery  of  St.  George  and  the 
harbour  of  Balaclava,  which,  independent  of  the  tradition  concerning 
it,  is  perhaps  more  suited  to  the  account  Strabo  has  given  of  the  fane 
4)f  the  daemon  virgin,  as  well  as  to  the  terrible  nature  of  her  ritesf. 

[Clarke's  TraveU,] 

4.  Harbour  of  Balaclava,  near  Parthenium. 

Afterwards  we  set  out  again,  by  the  common  road,  to  Balaclava, 
with  a  view  to  examine  that  place,  and  then  to  traverse  the  whole 

**  Inter  urbem  et  promontcMimn  poitns  tuot  tres;  sequitiir  vetosta  Cbenro* 
nesns,  dirnta*"    [Strab.  lib.  ¥ii.  p.  446.  ed  Ozon.] 

t  '<  On  that  inbospitable  shore,"  sayi  Gibbon,  speaking  of  the  Taurica  Cherso« 
nesQS,  '<  Enripidea,  embellishing  with  exquisite  art  the  tales  of  antiquity,  hat 
placed  the  scene  of  one  of  his  most  affecting  tragedies.  [Iphfgen.  in  Tsnr.]  The 
bloody  saerifices  of  Diana,  the  arrival  of  Orestes  and  Pylades,  and  the  triumph 
of  virtue  and  religion  over  savage  fierceness,  serve  to  represent  an  historical 
truth,  that  the  Tauri,  the  original  inhabitants  of  the  peninsula,  were  in  some  de- 
gree reclaimed  from  their  brutal  manners,  by  a  gradual  intercourse  with  the 
Grecian  colonies,  whidi  settled  along  the  maritime  coast."  This  seems  to  con- 
cede more  to  allegory,  than  Is  consistent  with  the  indent  history  of  the  Greek 
Drama ;  in  which  so  much  attention  was  paid  to  the  strict  tenor  eitiier  of  record 
or  tradition.  It  is  imcertain  to  which  of  the  heathen  God<lesses  the  daemon 
virgin  of  Strabo  may  be  referred.  The  Editor  of  the  Oxford  Strabo  (p.  446,  in 
Not.)  suspects  that  she  was  of  Scythian  origin.  Her  image  was  believed  to 
Have  fhUen  firom  heaven.  Orestes  carried  it  into  Greece  ;  but  the  base  of  the 
statue,  according  to  Ovid,  remained.  In  the  language  of  the  Tauri,  her  earliest 
votaries,  she  was  called  Orsiloche.  Ovid  calls  her  Orestca  Dea.  f Epist  1. 
Ex  Pont.  lib.  i.] 
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coast  as  far  as  Aliista ;  wfatcb  journey  would  eofnprebeod  sot  ou\j 
the  finest  scenery  of  the  Crimea,  but  also  would  coeaplete  our  survey 
of  its  southern  coast.  So  much  has  been  said  by  tra?elfers  nS  the 
famous  ralley  of  fiaidar,  that  4he  vale  of  Balaclava^  which  is  hardly 
wrpassed  by  any  prospect  in  the  Crimea,  has  hitherto  escaped  no^ 
tice.  Yet  the  wild  gigantic  landscape,  which  towards  its  southero 
extremity  surrounds  the  town — its  mountains,  its  ruins,  and  its  har- 
bour«-^he  houses  corered  by  vines  and  flowers,  and  overshadowed  bj 
Ae  thick  foliage  of  mulberry  and  jvalnut-trees — make  it  altogether 
enchanting.  The  fuios  at  Balaclava  point  out  the  OAAAKJCttf  of 
8trabo ;  whence  some  believe  it  derived  its  present  name. 

Others,  and  perhaps  with  more  reason,  suppose  the  name  to  have 
had  a  Genoese  origin;  and  derive  it  from  BelU  Clava,  the  beautiAil 
port.  Its  harbour  is  certainly  the  XYMBOAON  AIMHK,  Porlw 
Sjymboiarum,  the  characteristic  entrance  to  which  Strabo  so  accu^ 
rately  dtscribes*;  Nothing  can  equal  the  fidelity  with  which  he  hia 
laid  down  the  coasts  of  the  Crimea ;  a  circumstance  which  may  per- 
haps be  attributed  to  the  place  of  his  nativity,  Amasia,  whose  situa- 
tion enabled  him  to  acquire  familiar  knowledge  of  the  shores  of  the 
Euxioe.  In  his  account  of  the  Archipelago  and  Mediterranean,  al- 
though always  an  accurate  writer,  he  by  no  means  evinces  the  same 
degree  of  precision.  According  to  him,  the  port  of  Balaclava,  toge- 
ther with  4be  Ctenus,  or  harbour  of  Inkerman,  constituted  by  their 
approach  an  isthmus  of  forty  sUdia,  or  five  miles;  whM,  with 
a  wall,  fenced  in  the  minor  peninswU,  having  within  it  the  city  of 
Chersonesusf.  The  wall  we  found  afterwards  with  Professor  Pallas* 
and  its  extent  agreed  very  well  with  Strabo's  account. 

The  port  of  Balaclava  is  certainly  one  of  the  most  remarkable  in 
the  Crimea.  From  the  town  it  appears  like  one  pf  the  smallest  of 
our  northern  lakes,  land-locked  by  high  precipitous  mountaina. 
Though  its  entrance  is  so  narrow  that  ships  can  hardly  find  a  passage, 
yet  it  affords  excellent  anchorage  and  security  in  all  weather  from 
the  dreadful  storms  of  the  Black  Sea.  Ships  of  war,  of  any  burden^ 
may  find  sufficient  depth  of  water,  and  a  safe  asylum  there.  The 
heights  around  it  are  the  first  objects  descried  by  vessels  in  tailing 


•  Kal  fAtr   ahrm,  XifAJh  <mvif  rofj^of.      £t  post  bUDC  pvtm  aBgVStO  IBtroiaK 
[^rab.  lib.  vii.  p.  44<5.  ed.  Oxon.] 
t  Strab.  lib.  vii.  p.  446.  ed.  Oxod* 
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from  Confitaniioople.    Bui  if  may  iU-4ited  mariner,  driveo  by  Um* 

pesu^  sought  a  shelter  in  the  port  of  Balaclava,  during  the  reign  of 

Pau1>  he  was  speedily  drivea  out  again,  or  sunk,  by  ^n  enemy  as 

iRfaospitaUe  as  the  wind  or  the  wares.    The  inhabitants  had  smaU 

pieces  of  artillery  stationed  on  the  heights,  witl^  the  ipost  positive 

orders,  from  that  insane  tyranit,  to  fire  at  any  vessel  who  should  pre^ 

sume  to  take  refuge  there.    The  town  is  at  present  colonized  by 

Greeks  from  the  Morea :  a  set  of  daring  pirates,  to  whom  the  place 

was  assigned  by  the  late  Empress,  for  the  services  they  rendered  ii^ 

iier  last  war  with  the  Turks.     We  foun,d  the  inhabitants  of  Misitrp^ 

Corinth,  of  the  isles  of  Cepbalonia,  Zante,  &c.>  living  without  «ny 

intermixture  of  Tartars  or  Russians,  according  to  the  manners  and 

customs  of  their  own  country.    We  were  treated  by  them,  as  I  had 

reason  to  think  we  should  be,  with  every  degree  of  politeness  an4 

hospitality.    The  paroxysms  of  the  fever  I  had  caught  in  the  bad  air 

of  Inkerman,  perhaps  increased  by  constant  fatigue  of  mind  and 

body,  might  have  induced  many  a  worthy  landlord  to  have  denied 

me  admission  to  his  house,  through  fear  of  communicating  the  plague 

to  hb  family ;  but  the  brave  Spartan  Feodosia*,  with  whom  we 

lodged  at  Balaclava,  not  only  received  me,  but  attended  me  w^th 

all  the  soUcitude  of  a  Samaritan.    We  arrived  by  moonlight:  his 

boose  was  heaotifully  situated  upon  a  rock  near  the  harbour*    The 

variety  of  difierent  nations  which  are  found  in  the  Crimea,  each 

living  as  if  in  a  country  of  its  own>  practising  its  peculiar  custoajMi, 

and  preservin|r  its  religious  rites,  is  one  of  the  circumstances  which 

renders  the  peninsula  interesting  to  a  stranger*     At  Baktcheserai, 

Tartars  and  Turks ;  upon  the  rocks  above  them,  a  c<^ny  of  Karaite 

Jews ;  at  Balaclava,  a  horde  of  Greeks ;  ;an  army  of  Russians  at 

Akmetchet;   in  other  towns,  Anatolians  and  Armenians^    in  the 

Ofppei,  Nagays,  Gipsies,  and  Calmucks^  so  that  in  a  very  small 

distriet  of  territory,  as  in  a  menagerie,  very  opposite  specimens  of 

living  curiosities  are  singcdarly  contrasted.  Nor  is  it  only  with  a  view 

to  its  natural  history  that  the  traveller  finds  ample  source  of  instruc* 

tion  ;  his  attention  is  continually  diverted  from  such  considerations 

by  the  antiquities  of  the  country.    At  Balaclava  they  offered  for 

sale  several  Greek  coins  of  uncommon  beauty  and  ranty ;  the  most 


*  A  corrupt  roocie  of  proDOimciiig  Theodoaia ;  as  Theodore  is  oAeu  pronoone- 
ed  Feodore ;  and  Tlieodofio— Feodoric,  Federick,  and  Frederick ;  tfiuft  W9 
have  the  singidar  derivatioD  of  Frederick  from  Theodore. 
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remarkable  were  of  silrer.    I  shall  ouly  mention  those  at  the  foot  of 
the  page,  which,  if  not  unique,  are  the  least  known.* 

On  the  heights  above  the  mouth  of  the  port,  are  the  ruins  of  a 
magnificent  fortress,  built  by  the  Genoese  when  they  possessed  this 
harbour.  The  arms  of  Genoa  are  upon  the  walls.  The  mountain 
on  the  north-east  side  is  covered  by  its  mouldering  towers,  and  the 
rock  itself  has  been  excavated  so  as  to  exhibit  stately  magazines  and 
chambers,  the  sides  of  which  were  lined  with  coloured  stucco.  It  la 
surprising  the  inhabitants  of  Balaclava  do  not  use  these  caves;  for 
they  are  very  habitable,  and  the  stucco  is  still  in  the  highest  pre- 
servation. We  entered  one,  which  was  a  spacious  oblong  chamber 
lined  throughout  with  stucco,  and  somewhat  resembltng  the  famous 
Piscina  mirabile,  'near  the  supposed  villa  of  Lucui/us,  at  Bala,  in 
Italy.  We  could  form  no  conjecture  for  what  purpose  ib\s  place 
was  intended,  except  as  a  granary  or  store-room  ;  it  bore  no  marks 
of  any  aqueous  deposit  upon  its  sides,  and  was  at  the  same  time  dry 
and  in  perfect  preservation  ;  therefore  it  could  not  have  served  as  a 
reservoir  for  water.  The  mountains,  which  surround  the  port,  are 
of  red  and  white  marble,  full  of  cracks  and  Assures ;  but  calculated 
for  ample  quarries,  if  worked  beyond  the  surface.  The  shore  is  in 
some  parts  covered  by  a  fine  glittering  sand,  the  particles  of  which 
consist  wholly  of  gold-coloured  mica,  in  a  state  of  extreme  division ; 
making  the  most  beautiful  writing  sand  that  can  be  used ;  and,  as  \t 
may  be  obtained  in  any  quantity,  would  answer  rery  well  as  an  ar* 
tide  of  commerce.  There  has  been  nothiag  of  the  kind  yet  sold  by 
stationers  which  can  be  compared  with  the  sand  of  Balaclava ;  for, 
when  scattered  over  fresh  writing,  it  produces  an  effect  as  if  the 

*  They  were  as  follow :  A  silver  medal  of  Heraclea|  pntdpfd  nitons,  to  ust 
the  express  words  of  Pliny  concerning  the  city  to  which  it  belonged.  Beraclea 
was,  according  to  Uut  antfaor,  the  name  of  the  Chersonesian  city;  and  this 
medal  exhibits  on  one  side  a  bearded  head  of  Hercoles,  covered  by  the  Hod's 
tkia,  and  on  the  other,  within  an  indented  square,  the  word  HP/ouiEiA,  with  the 
letters  aam.  A  setond  of  Phocis,  of  similar  size  and  workmanship,  having  on 
one  side  a  balFs  face,  and  for  reverse  the  head  of  Apollo,  with  the  letters  ooki. 
A  third  in  silver,  and  of  the  same  sise,  t  believe,  of  EUs.  It  has  on  one  side  an 
eagle's  head,  and  for  reverse  a  thunderbolt.  The  fourth  is  of  still  smaller  sise, 
and  of  the  same  metal ;  to  me  nnknowa.  It  has  on  one  side  a  scorpion,  and  on 
the  other,  within  an  indented  square,  a  dolphm.  The  fifth,  and  last  which  I 
shall  notice  here,  was  a  bronze  medal  of  Rhssmetalces,  king  of  Bosporus,  hav- 
ing in  firont  the  regalia  sent  from  Rome  for  his  eorooation,  with  the  legend 
BAziAEfii  POiMHTAAKOTy  and  for  reverse  the  letters  mh  in  a  wreath  of  kurek 
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ink  had  been  covered  with  minute  scales  of  polished  gold,  which  it 
trill  retain  for  any  number  of  years. 

The  appearance  of  so  much  mica  might  induce  an  opinion,  that 
a  foundation  of  rocks  of  a  formation  anterior  to  those  which  sur- 
round the  port,  cannot  be  very  remote ;  but  there  is  no  part  of  the 
world  where  geological  phenomena  are  so  extraordinary.  Pallas 
often  confessed,  that  in  all  his  travels  he  had  never  met  with  similar 
appearances*.  It  is  impossible  to  conjecture  the  depth  at  which  the 
primitive' foundation  of  granite  lies;  there  are  no  traces  of  any  such 
substance ;  not  even  among  the  pebbles  on  the  coast.  The  strata  of 
the  Crimea  iiave  been  formed  by  a  process  so  inexplicable,  that  no 
attention  to  their  position  will  afibrd  matter  for  any  regular  syste- 
matic arrangement.  Advancing  from  the  isthmus  of  Perecop,  to- 
wards the  chain  of  mountains  which  line  all  the  southern  coast,  the 
great  northern  plain  of  the  peninsula,  consisting  of  a  soft  calcareous 
deposit,  by  an  alternate  series  of  depressed  surfaces,  continually  sinks 
towards  the  south.  Almost  all  the  principal  elevations  of  the  globe 
rise  from  the  east,  and  fall  towards  the  west  The  declivities  of  the 
Crimea,  and  the  precipitous  sides  of  its  mountains,  are  all  opposed 
to  the  south.  Perhaps  a  familiar  exposition  of  these  geological  fea- 
tures may  be  afforded,  by  saying,  that  the  perceptible  elevations  of 

*  The  small  tract  which  he  pabliihed  at  Petenbniig  in  1796,  and  which  he 
•ztncted  from  the  JoarDal  of  his  Travels  in  the  Crimea  in  1794,  has  been  be- 
fore noticed.  It  is  so  extremely  rare,  that  the  reader  will  perhaps  be  gratified 
by  the  insertion  of  a  short  extract  concerning  the  singnlar  phaenomena  dbplayed 
in  the  geology  of  the  peninsula.  **  Dans  on  pays  qai  a  des  montagnes  si  ^lev^es, 
qne  qnelqoe  part  la  neige  et  la  glace  s'y  conservent  pendant  tont  VM,  qni  d'ail* 
leurs  est  'mA€  par  la  mer,  on  devrolty  selon  les  lo»  g^n^rales  de-la  nature,  s'a^ 
tendre  k  tronver  k$  traU  ordrct  de  montagnes :  les  prtaiiltMt  granitiqnes  poor 
centre  d'^l^vation;  les  schisteuses  aecondmrti;  et  les  tertimrn  i  conches  hori- 
xontalesy  m^Ues  de  petrifactions;  on  bien,  comma  en  Sicile,  nn  noyan  on 
eaUre  vckanique  et  les  couches  i^condaires  et  tertiaires  snr  les  contours.  Mais 
en  Tanride  il  n*existe  ni  llin  ni  I'antre  de  ces  arrangements  observe  dans  tons 
iea  antres  pays  de  montagne.  It'on  ne  Toit^  dans  Fescarpement  maritime  de 
tottte  la  hante  chalne  des  Alpts  de  la  Tanride  rien  qne  des  conclies  s^ondaires 
dn  dernier  ordre,  incline  snr  llioriion  k  on  angle  pins  on  moins  approchant 
celoi  de  45  d^gr^s  et  presqne  tootes  plus  ou  moins  paralleles  posset  dans  nne 
direction  qni  varie  entre  le  sud-onest  et  le  nord-onest.  Tontes  ces  conches 
sent  done  coop^es  par  la  direction  de  la  cdte,  et  on  le  Toit  tontes  i  d^converf 
snr  Tescarpement  maritime  des  montagnes,  comnu  U$  feuUleti  d'un  Uvre  o«  U$ 
ime$  <rwi«  bibUoiUpit"    Tab.  di  la  Tamr,  pp.  3, 4, 5. 
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the  peniDMik*  viaible  even  io  iU  plains,  rcaemble^  by  tbeir  dterpate 
order^  the  teejth  of  a  saw. 

Towards  the  south,  its  highest  OKvuitaitis  are  all  broken  off  ab-  . 
raptlj,  as  if  by  the  sinking  of  the  main  bed  in  th^  depdy  of  tfa^e 
Black  Sea.  Towards  the  north,  a  tertiary  deppsit  x>(  caicareous 
matter,  filled  with  the  remains  of  shells,  extends  beyond  the  isth- 
mus, even  to  the  Dnieper.  Thus  the  exterior,  or  upper  strata,  of 
the  peninsula,  consist  of  calcareous  matter,  of  very  recent  £c>rmatioo, 
in  which  there  is  nothing  otherwise  remarkable,  l4)an  the  proof  the^ 
afford  by  the  remains  of  marine  bodies  of  the  draining  of  the 
waters  from  the  great  Plain  of  Tartary;  a  subject  we  shaM  not 
now  further  discjiiss.  But  the  wonder  is,  ^hat  wl;iere  mountains 
have  attained  9n  elevation  of  above  twelve  bvMdxx4  feet,  no  trace, 
either  of  primitive  granite,  or,  aa  a  leader  to  it,  of  any  regular  scUia* 
tose  deposit  should  appear.  Beneath  these  eoonnous  calcareous 
masses  pillars^  if  they  may  be  so  called,  of  marblei  trap,  day,  Qooa- 
roon  limestone,  and  schistus,  make  tJaeir  appearance  in  parallel  and 
almost  vertical  veins,  propping  up  the  superincumbent  strata.  PallM 
forcibly  illustrates  their  position  by  observing,  that  they  stand  likfs 
books  upon  the  shelf  of  a  library*.  These  veins  alternate  with  each 
other ;  and  although  they  are  somewhat  inclined,  leaning  firom 
north-west  towards  the  south-east,  yet  their  position  injcertain  in- 
•taoces  is  nearly  irartical.  These  extraordinary  phenomena  may  be 
discerned  aH  along  tfie  soatfti<»westem  coast ;  and  -tbat  the  depth  to 
which  they  extend  is  very  great  ^'^^  be  evident  from  the  represen- 
tation of  the  marble  mountains  of  Bal^lava,  whose  precipitous  ele- 
vation froi^  the  se^,  bespeaks  a  corresponding  depth  below  the 
waterf.  When  tfae  veins  of  day  are  washed  away  by  the  siea,  either 
vast  chasms «re  Mt,  or  the  ndgfabouring  veins  M  in;  as  it  hap- 
pened upon  the  sootii  coast  at  Kutchnckoy,  not  long  ago,  when  a 
whole  village  was  buried,  which*lhe  late  empress  rebuilt  at  her  own 
expense.  In  the  clay  is  sometimes  veined  slate,  and  often  bk>cl^ 
of  wood,  ^o  impregnated  with  biti;maen,  that  it  bjums  like  coal. 
The  coast  of  Baladava  ia  entirely  of  marble ;  note  towards  the 

north-west,  as  at  the  mona8t€f7  of  'St.  George,  it  consists  of  bla<^ 

^_ .        -      - —  ■       -I        '  i  ■     ■  ■      —  ' 

*  See  the  note,  p.  467. 

t  The  engraviug  made  ftom  Mr.  Heber's  very  fmtbful  drawing  abo  shows  th« 
jnanoer  in  which  the  veins  of  marble,  trap,  cUy,  ,&c.  are  inclined  towards  the 
horison. 
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ilate :  forther  oo,  the  other  subfltncet  occur,  iu  the  order  aod  pof 
4itioD  already  described.  To  the  north  of  Que  coast  these  veins  are 
covered  by  calcareous  matter,  extremely  full  of  the  remains  of  or>- 
ganized  bodies.  The  extraneous  fossils  pf  the  Crimea  are  very 
curious;  many  of  them  relate  to  animals  now  uaknoven.  Of  these 
may  be  mentioned  the  U^is  mmimularim,  which  it  very  cobuboh 
here,  and  rare  every  where  else.  It  is  foood  about  the  pyramids  «f 
£gypt»  and  in  eome  parts  of  France*. 

5.  Cape  of  the  Winds,  in  the  Crimea. 

The  fortress  of  Haalmop  is  of  very  extraordinary  magnitude,  aud 
may  be  described  as  UtenJJy  in  the  clouds.  It  covers  the  somMik 
^f  a  semicircular  insulated  mounttin  ;  this,  from  its  frightful  aspect, 
its  akkude,  and  craggy  perpendicular  sides,  independent  of  every 
other  consideration  than  as  a,  surprising  work  of  nature,  fills  the 
mind  wkh  wooder  upon  eirtering  the  defile.  In  that  singular  situ* 
Mkon,  where  there  were  bo  Visible  means  of  ascent  towards  any  of 
the  -heights,  much  less  of  conveying  OMterials  for  the  astonishing 
work  they  completed,  did  the  Geoocse  construct  a  citadel,  perhaps 
without  a  paraHd  in  Europe,  the  result  of  their  wealth,  address,  and . 
enterprise.  History  does  not  mention  for  what  especial  purpose 
those  works  wefe  carried  on  by  the  Greeks  or  Genoese  in  the  inte- 
rior of  the  country,  at  such  a  distance  from  the  coagt ;  but  it  is  na» 
tural  to  conjecture  their  use  in  curb'mg  the  hostile  spirit  of  the 
natives  towards  the  maritime  colonial  possessions.     The  last  pos- 

*  SU'abo  noticed  tiiis  foMil  at  the  pyramids  of  Eggrpt,  and  we  afterwards 
found  it  there  exactly  as  hy  him  described.  He  supposed  it  to  have  been 
formed  of  the  lentils  petrified,  which  were  p?en  as  food  to  the  workmen  em- 
ployed in  favtldinf  the  pyramids,  Pallas  has  attempted  to  aeeoont  for  its  4>rigbi 
by  an  opinion  whkh  is  .entirely  his  own.  **  I  oawiot  on  this  oectsion  omit  ta 
eapress  my  opinion  respecting  a  fossil,  the  origin  of  which  has  not  hitherto  been 
jexplored.  As  its  external  shells  ka?e  no  orifice  whate?er,  and  may  easily  be 
separated  from  each  other,  while  its  internal  cellular  texture,  consisting  of  an- 
nolar  divisions,  and  thin  lateral  scales,  has  not  the  least  resemblance  to  the 
abode  of  a  testaceous  animal,  but  rather  to  the  inner  structure  of  a  cuttle-fish 
hone ;  I  am  induced  to  conjecture  that  the  lenticolar  stones  liave  originated  in 
the  shell  or  bone  of  a  pecnliar  gregarions  sperien  of  dons,  or  sepia,  which 
fonBArly  iniiabited  the  deep,  kw  in  process  cf(  time  been  mixed  with  tlie  calca- 
rebos  mite  depositefl  by  the  sea,  and  thus  at  lengtii  become  completely  extinct ; 
M>  that  we  possess  no  account  of  its  living  state.    Tnmli,  vol.  ii.  p.  Sl. 
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tors  of  Mankoop  were  Jews,  Ruined  tombs  of  marble  and  stontf 
were  lying  in  the  cemetery  of  their  colony  beneath  the  trees  wc 
passed  in  our  ascent  The  whole  of  our  passage  up  the  noouqlain 
was  steep  and  difficult ;  nor  was  it  rendered  more  practicable  by 
the  amazing  labours  of  its  original  possessors,  whose  dilapidated 
works  rather  served  to  impede  than  to  faciliute  our  progress.  The 
ascent  had  once  been  paved  the  whole  way,  and  stairs  formed,  like 
those  of  the  Merdveen ;  these  still  remain  entire  in  many  places. 

When  we  reached  the  summit,  we  found  it  entirely  covered  with 
ruins  of  the  citadel.  Caverns  and  gloomy  galkries  perforated  in  the 
rock,  whose  original  uses  are  now  unknown,  presented  on  every 
side  their  dark  mouths.  On  the  most  eleva^d  part  of  this  esstra- 
ordinary  eminence,  is  a  beautiftil  plain,  c6vered  with  Bne  turf, 
among  which  we  found  the  rosa  pygraaea  of  Pallas,  blooming  in 
great  beauty.  This  plain,  partly  fenced  in  by  the  mouldering  wall 
of  the  fortress,  but  otherwise  open  to  surrounding  precipices,  ap- 
peared to  me  as  lofly  as  the  clifis  along  the  Sussex  Coast,  near 
Beachy  Head.  All  the  other  mountai ns,  valleys,  hills,  woods,  and  vil* 
lages,  may  be  discerned  from  this  spot  While  with  dismay  and 
caution  we  crept  upon  our  hands  and  knees  to  look  over  the  brink  of 
those  fearful  heights,  a  half-clad  Tartar,  wild  as  the  winds  of  the 
iKNTth,  mounted,  without  any  saddle  or  bridle,  except  the  twisted 
stem  of  a  wild  vine,  on  a  colt  equally  unsubdued,  galloped  to  the 
very  edge  of  the  precipice;  and  there,  as  his  hone  uood  prancing 
upon  the  borders  of  eternity,  amused  himself  in  pointing  to  us  the 
different  places  in  the  vast  district  which  the  eye  commanded.  We 
entered  one  of  the  excavated  chambers ;  a  small  square"  apartment, 
leading  to  another  on  our  right  hand.  On  our  left,  a  narrow  passage 
conducted  us  to  an  open  balcony  with  a  parapet  in  front  formed  in  the 
rock,  upon  the  very  lace  of  one  of  the  principal  precipices,  whence 
the  depth  below  might  be  contemplated  with  less  danger.  Vultures 
beneath  the  view  were  sailing  over  the  valleys,  not  seeming  larger  than 
swallows.  Below  these,  the  tops  of  undulating  hills,  covered  by  tufted 
woods,  with  villages  amidst  rocks  and  defiles,  appeared  at  a  depth  so 
intimidating,  that  the  blood  chilled  in  beholding  it.  We  afterwards 
found  the  remains  of  churches  and  other  public  buildings  among 
the  ruins,  and  in  a  more  perfect  state  than  might  be  expected  in  the 
Russian  empire ;  but  this  is  easily  accounted  for,  by  their  difficulty 
of  access.    At  lengthy  being  conducted  to  the  north-eastern  point 
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of  the  crescent,  which  is  the  shape  of  the  summit  on  which  the 
fortress  of  Mknkoop  was  constructed,  and  descending  a  few  stone 
steps,  neatly  hewn  in  the  rock,  we  entered  by  a  square  door  into  a 
cavern,  called  by  the  Tartars  The  Cape  qf  the  Winds.  It  has  been 
chiselled  like  the  rest  out  of  the  solid  stone ;  but  it  is  open  on  foi!kr 
sides.  From  the  amazing  prospect  here  commanded  of  al)  the  sur- 
rounding country,  it  probably  served  as  a  post  of  military  obser- 
vation. The  apertures,  or  windows,  are  large  arched  chasms  in  the 
rock  ;  through  these,  a  most  extensive  range  of  scenery  over  distant 
mountains  and  rolling  clouds  forms  a  sublime  spectacle.  There  is 
nothing  in  any  part  of  Europe,  to  surpass  the  tremendous  grandeur 
of  the  place.  Below  the  cavern  is  another  chamber  leading  to  the 
several  cells  on  its  different  sides ;  these  have  all  been  cut  out  of  the 
same  rock. 

We  pursued  a  different  road  in  descending ;  passing  beneath  an 
old  arched  gateway  of  the  citadel,  once  its  principal  entrance*. 
This  road  flanks  the  northern  side  of  the  mountain ;  and  the  fall  into 
the  valley  is  so  bold  and  profound,  that  it  seems,  as  if  a  single  false 
step  would  precipitate  bo^h  horse  and  rider.  By  alighting,  the  dan- 
ger is  avoided ;  and  the  terror  of  the  descent  compensated  in  the 
noblest  scenery  the  eye  ever  beheld.  It  was  dark  before  we  reached 
the  bottom ;  we  had  some  difficulty  to  regain  the  principal  road 
which  leads  through  the  defile,  owing  principally  to  the  trees  which 
project  over  all  the  lanes  in  the  vicinity  of  Tartar  villages,  and  so 
effectually  obstruct  the  passage  of  persons  on  horseback,  that  we 
were  in  continual  danger  of  being  thrown ;  one  of  our  party  nearly 
lost  an  eye  by  a  blow  he  received  from  a  bough  which  stretched 
quite  across  the  path  we  pursued.  The  defile  itself  is  not  without 
danger  in  certain  seasons  of  the  year ;  immense  masses  of  limestone 
detach  themselves  from  the  rocks  above,  carrying  all  before  them  in 
their  passage.  Some,  from  the  northern  precipices^  had  crossed  the 
river  at  the  bottom,  and,  by  the  prodigious  velocity  acquired  in 
their  descent,  had  actually  rolled  nearly  half  way  up  the  opposite 
side.  We  passed  some  of  those  fragments  in  our  way  to  Sbulu, 
where  we  passed  the  night.    This  village  beloiYgs  to  Professor  Pallas, 

*  Fature  tnvellere  who  may  visit  Mankoop  are  advised  to  choose  this  road 
for  their  aacent ;  as  it  will  afford  them  the  sublimeit  scenery  perhaps  ever  be« 
held.  The  Tartars,  for  what  reason  cannot  be  expkiined,  call  it  the  carriage- 
way^  sllthovgh  we  were  unable  to  sit  even  npon  our  horses  in  going  down. 
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and  coD&iBte  of  a  forest  of  iralaut^trees^  beneath  wbich  every  dwell- 
ing H  concealed.  One  of  those  trees  yielded  bioi,  as  he  informed 
ui  on  the  spot,  in  t  single  season,  sixty  thousand  walnuts.  The  or* 
dinary  price  of  the  fruit  throughout  the  Crimem  is  from  eighty  to  an 
hundred  copeeks  for  a  thousand*.  The  professor  had  built  bioMelf 
a  ?ery  magnificent  seat  at  Sholu,  but  owing  to  his  disputes  with  the 
Tartars  concerning  the  extent  of  his  territory,  the  comt>letion  of  the 
work  had  been  delayed  when  we  arrived.  The  building  is  placed 
on  the  northern  side  of  the  defile,  commanding  a  fine  prospect  of 
the  valley ;  but,  from  the  chalky  nature  of  the  soil  in  the  surround- 
ing hilts,  evi^y  thing  bad  a  white  glare,  painful  to  the  eye,  and 
wholly  destructive  of  picturesque  appearance.  Near  this  hill,  on 
one  of  the  eminences  opposite  to  the  professor's  house,  is  a  series  of 
excavations  similar  to  those  of  Inkerman  :  exhibiting  the  ancient  re- 
tri^ats  of  Christians  in  cells  and  grottoes.  One  of  those  cavernous 
chambers  is  not  less  than  eighty  paces  in  length,  with  a  proportionate 
breadth,  and  its  roof  U  supported  by  pillars  hewn  iiv  the  rock ;  the 
stone,  from  the  softness  of  its  nature,  did  not  oppose  the  difficulty 
encountered  in  similar  works  which  are  seen  in  other  parts  of  the . 
Crimea. 

6.  Rock  of  Gibraltar. 

The  mountain  of  Gibraltar  is  situated  in  36"  9'  north  latitude, 
and  in  5  17'  east  longitude  from  Greenwich.  It  is  the  promontory 
of  which,  with  that  of  Ceuta  upon  the  opposite  coast  of  Barbary, 
forms  the  entrance  of  the  Straits  of  Gibraltar  from  the  Mediterra- 
nean ;  and  Europa  Point,  which  is  the  part  of  the  mountain  that 
advances  most  towards  Africa,  is  generally  regarded  as  the  most 
southern  promontory  in  Europe.  The  form  of  this  mountain  is  ob- 
long ;  its  summit  a  sharp  craggy  ridge ;  iu  directictn  is  nearly  fi*om 
north  to  south ;  and  iU  greatest  length  in  that  direction,  falls  very 
little  short  of  three  miles.  Its  breadth  varies  with  the  indentations 
of  the  shore,  but  it  no  where  exceeds  three  quarters  of  a  mile.  Hie 
line  of  ite  ridge  is  undulated,  and  the  two  extremes  are  somewhat 
higher  than  its  centre. 

The  summit  of  the  Sugar  Loaf,  which  is  the  point  of  its  highest 
devation  towards  the  90uth,  is  14iM  feet ;  the  Rook  Mortar,  which 
ia  the  highest  point  to  the  north,  is  1350 ;  atid  the  Signal  Hoose, 


*  Tha  capeek  is  eqaa(  to  our  liiU|>aQq]F* 
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Wbich  is  nearly  iIk  central  point  between  these  two^  is  1376  feet 
above  the  level  of  the  sea.  The  western  side  of  the  mountain  is  » 
series  of  rugged  slopes,  interspersed  with  abrupt  precipices.  Its 
northern  extremity  is  perfectly  perpendicular,  except  towards  the 
north  west,  where  what  are  called  the  Lines  intervene,  and  a  narrow 
passage  of  flat  gp'ound  that  leads  to  the  isthmus,  and  is  entirely  co- 
vered with  fortification.  The  eastern  side  of  the  nwontain  mostly 
consists  of  a  range  of  precipices ;  but  a  baulc  of  sand,  rising  from 
the  Mediterranean  in  a  rapid  acclivity,  covers  a  third  of  its  perpen* 
dicular  height.  Its  southern  extremity  falls,  in  a  rapid  slope,  from 
the  summit  of  the  Sugar  Loaf,  into  a  rocky  flat,  of  considerable 
extent,  called  Windmill  Hill.  This  flat  forms  half  an  oval,  and  is 
bounded  by  a  range  of  precipices,  at  the  southern  base  of  which  a 
second  rocky  flat  takes  place,  similar  in  form  a#id  extent  to  Wind« 
mill  Hill ;  and  also,  like  it,  surrounded  by  a  precipice,  the  southern 
extremity  of  which  is  washed  by  the  sea,  and  forms  Europa  Point 
Upon  the  western  side,  this  peninsular  mountain  is  bounded  by  the 
bay  of  Gibraltar,  which  is  in  length  neady  eight  miles  and  a  half, 
and  in  breadth  upwards  of  five  miles.  In  this  bay  the  tide  fre- 
quently rises  four  feet'.  Upon  the  north  the  mountain  is  attached  to 
Spain  by  a  low  sandy  isthmus,  the  greatest  elevation  of  which,  above 
the  level  of  the  iea,  does  not  exceed  10  feet,  and  its  breadth,  at  the 
base  of  the  rock,  is  not  more  than  thn^-quarters  of  a  mile*.  This 
isthmus  separates  the  Mediterranean,  on  the  east,  from  the  bay  of 
Gibraltar  on  the  west. 

This  mountain  is  much  more  carious  in  its  botanical,  than  in  its 
mineralpgical  productions.  In  respect  to  the  first,  it  connects,  in 
some  degree,  the  Flora  of  Africa  with  that  of  Europe.  In  respect  to 
the  latter>  it  produces  little  variety ;  perhaps  a  few  substances  and 
pbsenomena  that  are  rare,  but  none  that  are  peculiar. 

The  principal  mass  of  the  mountain  rock  consists  of  a  grey,  dense 
(what  is  generally  called  primary)  marble ;  the  different  beds  of 
which  are  to  be  examined  in  a  face  of  1S50  feet  of  perpendicular 
height,  which  it  presents  to  Spain  in  a  conical  form.  These  beds, 
or  strata,  are  of  various  thickness,  from  90  to  upwards  of  40  feet, 
dipping  in  a  direction  firom  east  to  west,  nearly  at  an  angle  of  35 
degrees.  In  some  parts  of  the  solid  mass  of  this  rock,  I  have  found 
testaceous  bodies  entirely  transmuted  into  the  constituent  matter  of 
the  rock,  and  their  interior  hollows  fiUed  up  with  calcareous  spar ; 
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but  these  do  not  occur  oflen  in  its  compositioD,  and  its  beds  are  ndt 
separated  by  any  intermediate  strata. 

In  all  parts  of  the  globe,  wh^te  this  species  of  rock  constitutes 
large  districts,  it  is  found  to  be  cavernous.  The  cares  of  Gibraltar 
are  many,  and  some  of  them  of  great  extent.  That  which  most  de- 
serves attention  and  examination  is  called  St.  Michael's  Cave,  which 
is  situated  upon  the  southern  part  of  the  mountain,  almost  equally 
distant  from  the  Signal  Tower  and  the  Sugar  Loaf.  lU  entrance  is 
1000  feet  above  the  level  of  the  sea :  this  entrance  is  formed  by  a 
rapid  slope  of  earth,  which  has  fallen  into  it  at  various  periods, 
and  which  leads  to  a  spacious  ball,  incrusted  with  spar,  and  appa- 
rently supported  in  the  centre  by  a  large  massy  stalactitical  pillar. 
To  this  succeeds  a  long  series  ofcavea  ofdi&cult  access.  The  pas- 
sages from  the  one  to  the  other  of  these  are  over  precipices,  which 
can  only  be  passed  by  the  assistance  of  ropes  and  scaling  ladders. 
I  have,  myself,  passed  over  many  of  these  to  the  depth  of  300  feet 
from  the  upper  cave ;  but  at  that  depth  the  smoke  of  our  torches 
became  so  disagreeable,  that  we  were  obliged  to  give  up  our  pur- 
suit, and  leave  caves  still  under  us  unexamined.  In  these  cavern- 
ous recesses,  the  formation  and  process  of  stalactites  is  to  be  traced,' 
from  the  flimy  quilt-like  cone,  suspended  from  the  roof,  to  the  ro- 
bust trunk  of  a  pillar,  three  feet  in  diameter,  which  rises  from  the 
floor,  and  seems  intended  by  nature  to  support  the  roof  from  which 
it  originated. 

The  variety  of  form,  which  this  matter  takes  in  its  dififerent  utua- 
tions  and  directions,  renders  this  subterraneous  scenery  strikingly 
grotesque,  and  in  some  places  beautifully  picturesque.  The  sUlac- 
tites  of  these  caves,  when  near  the  surface  of  the  mountain,  are  of  a 
brownish  yellow  colour ;  but,  as  we  descended  towards  the  lower 
caves,  we  found  them  begin  to  lose  their  darkness  of  colour,  which 
by  degrees  shaded  off  to  a  whiti^  yellow. 

The  only  inhabitants  of  these  caves  are  bats,  some  of  which  are  of 
a  large  size.  The  soil,  in  general,  upon  the  mountain  of  Gibraltar, 
is  but  thinly  sown ;  and  in  many  parts  that  thin  covering  has  beea 
•washed  off  by  the  heavy  autumnal  rains,  which  have  left  the  superfi- 
cies of  the  rock,  for  a  considerable  extent,  bare  and  open  to  inspec- 
tion. In  tliose  situations,  an  observing  eye  may  trace  the  effects  of  the 
slow,  but  constant,  decomposition  of  the  rock,  caused  by  its  exposure 
to  the  air,  and  the  corrosion  of  sea -salts,  which,  in  the  heavy  gale9 
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•f  easterly  winds,  are  deposited  with  the  spray  on  every  part  of  the 
mountain.  Those  uncorered  parts  of  the  mountain  roclc  aiso  tx*- 
pose  to  the  eye  a  phsenomenon  worthy  of  some  attention,  as  it  tends 
clearly  to  demonstrate,  that,  however  high  the  surface  of  this  rock 
may  now  be  elevated  above  the  level  of  the  sea,  it  has  once  been 
the  bed  of -agitated  waters.  This  phenomenon  is  to  be  observed  in 
many  parts  of  the  rock,  and  is  constantly  found  in  the  beds  of  tor- 
rents. It  consists  of  pot -like  holes,  of  various  «izes,  hollowed  out 
of  the  solid  rock,  and  formed  apparently  by  the  attrition  of  gravel 
or  pebbles,  set  in  motion  by  the  rapidity  of  rivers,  or. currents  in 
the  sea.  One  of  those,  which  had  been  recently  laid  open,  I  ex- 
amined with  attention.  I  found  it  to  be  five  feet  deep,  and  three 
feet  in  diameter ;  the  edge  of  its  mouth  rounded  off  as  if  by  art, 
and  iU  sidet  and  bottom  retoiniog  a  considerable  degree  of  polish. 
From  its  mouth,  for  three  and  a  half  feet  down,  it  was  filled  with 
a  red  argillaceous  earth,  thinly  mixed  with  minute  parts  of  trans- 
parent quartz  crystals ;  the  remaining  foot  and  a  half  to  the  bottom, 
contained  an  aggregate  of  water-worn  stones,  which  were  from  the 
size  of  a  goose's  egg  to  that  of  a  small  walnut,  and  consisted  of 
red  jaspers,  yellowish  white  flints,  white  quartz,  and  bluish  white 
agates,  firmly  combined  by  a  yellowish  brown  stahctitical  calcare* 
ous  spar.  In  this  breccia  I  could  not  discover  any  fragment  of  the 
mountain  rock,  or  any  other  calcareous  matter,  except  the  cement 
with  which  it  was  combined.  This  pot  is  940  feet  above  the  level 
of  the  sea. 

Upon  the  west  side  of  the  mountain,  towards  its  base,  some  strata 
occur,  which  are  heterogeneous  to  the  mountain  rock :  the  first,  or 
highest,  forms  the  segment  of  a  circle ;  its  convex  side  is  toward* 
the  mountain,  and  it  slopes  also  in  that  direction.  This  stratum 
consists  of  a  number  of  thin  beds;  the  outward  one,  being  the 
thinest,  is  in  a  state  of  decomposition,  and  is  mouldering  down  into 
a  blackish  brown  or  ferruginous*coloured  earth.  The  beds,  inferior 
to  this,  progressively  increase  in  breadth  to  17  inches,  where  the 
stratification  rests  upon  a  rock  of  an  argillaceous  nature^ 

This  last  bed,  which  is  17  inches  thick,  consists  of  quartz  of  a 
blackish  blue  colour,  in  the  septa  or  cracks  of  which  are  found  fine 
quartz  crystals,  colourless,  and  perfectly  transparent  These  crys- 
tals are  composed  of  eighteen  planes,  4ispo8ed  in  hexangular  co- 
lumns, terminated  at  both  extremities  by  hexangular  pyramids.  The 
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largest  of  thoie  that  I  have  seen  does  not  exceed  two-eigbtbi  of  an 
inch  in  length :  Tbey,  in  general^  adhere  to  the  rock  by  the  sides 
of  the  column^  but  are  detached  without  difficulty.  Their  great 
d^rree  of  transparency  has  obtained  then  the  name  of  Gibraltar 
diamonds. 

At  no  gpreat  distance  from  wheve  diese  crystals  are  found,  upon 
the  same  sbpe  of  the  mountain,  but  rather  nearer  to  the  level  of 
the  sea,  a  stratum  of  argillaceous  matter  has  been  laid  epen,  d'mded 
into  many  thin  beds,  the  broadest  of  which  does  not  exceed  a  f>ot 
in  thickness.  Its  general  colour  is  of  a  whitish  grey,  with  a  small 
mixture  of  yeDow ;  and  it  is  divided  transversely  by  straight  septa 
or  cracks,  both  sides  of  which  are  corered  with  dendritical  figures, 
of  a  yellowish  brown  colour,  beautifully  Fepresentiog-  the  objects  oi 
landscape.  At  the  western  base  of  the  mountain,  on  a  level  with 
the  sea  by  which  it  Is  washed,  a  yery  extensive  stratum  occurs,  of 
the  same  nature  as  the  last  described,  bearing  from  north  to  south, 
parallel  with,  and  dipping  towards,  the  mountain,  nearly  at  an  ahgle 
of  40  degrees. 

In  some  parts  of  the  western  slope  of  the  mountain,  towards  the 
south,  are  found  nests  of  a  dark  red  shivery  clay,  in  which  are  em- 
bedded flints  of  a  dirty  sap-greea  colour:  of  these  no  regular 
stratum  is  to  be  perceived;  many  of  them  are  unshapely  masses  ; 
but  they,  in  general,  tend  to  the  rhomboidal  form,  and  are  from 
three  to  four  inches  long,  by  two  or  three  broad,  and  an  inch  and 
a  half  thick.  They  are  not  encrusted  aa  the  flints  found  in  chalk, 
nor  have  they  the  appearance  of  having  been  worn  by  attrition. 

Upon  difierent  parts  of  the  mountain,  towards  its  base,  are  found 
large  quantities  of  sand,  oomposed  of  dtfierent  materials,  and  as- 
suming various  appearances  as  to  colour.  The  largest  bank  of  this 
arenaceous  matter  is  upon  the  western  side  of  the  mountain,  and 
consists  of  small  particles  of  crystalized  quartz,  colourless,  and 
perfectly  transparent  per  «e,  but  of  an  ochreous  colour  in  the  roass> 
on  account  of  a  red  argillaceous  earth  which  adheres  to  them.  The 
sand  of  this  bank  is  perfectly  loose  and  uncombined :  one  half  of 
it  has  been  levelled  into  an  extensive  parade,  its  surface  having  been 
combined  by  the  hme  and  rubbish  from  the  ruins  of  the  town.  The 
southern  extremity  of  the  bank  is  still  to  be  seen  in  its  natural  state, 
and  forms  the  burytng-ground  of  the  garrison. 

Upon  the  east  side  of  the  mountain  is  found  another  of  these 


Digitized  by 


Google 


iiouirfAiK6|  iiiLLSi  vuBctPie^a,  See«         46? 

btnks^  of  considertble  extent,  audi  fts  I  mentioned  before,  riting 
from  theMediterrtnean  in  arapidaccthritj^and  reaching  to  one»tbird 
of  its  entire  elevation.  This  bank  is  composed  of  small  particles  of 
crystalised  qnartz,  of  testaceous  bodies  rounded  by  attrition,  and  of 
a  few  Ddinute  particles  of  tbe  cakareou^  rock ;  the  whole  has  a  whitish 
grey  cdoin*^  The  rain*water,  wkich  faHs  from  the  bare  momitain 
rock  alyoye  the  sand,  brings  along  with  it  calcareous  matter,  which 
]»  deposited  upon  the  bank,  and  combines  its  surface  into  a  crust 
which  in  some  plaees  i»  so  mocb  indurated  as  to  bear  the  pressure 
of  tbe  foot 

Ift  otiter  parts  of  the  moontatn,  where  this  sahd  is  surrounded  by 
the  cakareoua  rock,  and  covered  in  and  protected  from  the  action 
of  the  air,  and  corrosion  of  the  sea-salts,  it  is  found  in  a  perfect  in- 
durated state,  combined  by  stalactitical  spar,  and  forming  a  minute 
breccia.  A  quarry  of  this  arenaceous  stone  has  been  opened  upon 
the  south-emt  quarter  of  the  mountain,  and  is  made  use  .of,  with 
great  propriety,  to  line  the  embrasures  of  some  of  the  new  works  be- 
kmging  to  the  garriion.  Its  inaptitude  to  fly  off  in  splinters,  when 
itn^k  by  a  ball,  gives,  in  such  situations,  additional  safety  to  the 
defenders  of  the  place. 

The  western  side  of  the  mountain's  base,  around  Rofena  Bay  and 
the  New  Mole,  is  a  rock  composed  of  an  aggregate  of  small  trag- 
mtBlg  of  every  fbsAll  that  has  been  here  described,  with  the  addition 
of  two  different  species  of  marble  that  are  probably  adventitious,  as 
thehr  native  beds  have  not  been  found  in  the  mountain.  The  one  of 
those  is  black,  and  Ae  other  of  an  olive  green  colour.  The  whole 
of  this  mixture  produces  a  most  beautiful  breccia,  and  is  firmly 
combined  by  a  calcareous  cement  of  a  yellow,  verging  towards  an 
orange  colour.  It  is  susceptible  of  a  high  polish,  except  where 
fragments  of  the  argillaceous  strata  occur:  these  can  be  easily 
tnoothed  down,  but  cannot  be  brought  to  a  perfect  polish.  The 
fragments  in  this  breccia  are  angular,  and  none  of  them  have  the 
appearance  of  being  water-worn. 

It  only  now  remains  for  me  to  mention  what  are  generally  called 
tbe  fdssil  bones,  found  in  tbe  rock  of  Gibraltar.  Ibese  have  been 
much  talked  of,  and  by  some  looked  upon  as  a  phsBoomcDon  beyond 
tbe  power  of  explanation.  The  general  idea  wbieb  CKiits  con- 
oemiog  than,  i^  that  Ibey  are  found  in  a  petrified  state,  afnd  idckucd 
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in  the  solid  calcareous  rock ;  but  these  are  mistakes,  which  couUI 
only  arise  from  inaccurate  observation  and  false  description. 

In  the  perpendicular  fissures  of  the  rock,  and  in  some  of  the  ca- 
verns of  the  mountain,  (all  of  which  afford  evident  proofs  of  their 
former  communication  with  the  surface),^  a  calcareous  concretion  i» 
found,  of  a  reddish  brown  ferruginous  colour,  with  an  e^th  frac- 
ture, and  considerable  induration,  inclosing  the  bones  of  varioos  ani- 
mals,^  some  of  which  have  the  appearance  of  being  human^.  These 
bones  are  of  various  sizes,  and  lie  in  all  directions,  intermixed  with 
shells  of  snails,  fragments  of  the  calcareous  rock,  and  f^articles.of 
spar ;  all  of  which  materials  are  still  to  be  seen  in  their  natural  un- 
combined  states,  partially  scattered  over  the  surface  of  the  mountain. 
These  having  been  swept,  by  heavy  rains  at  difierent  p^riodA^  from, 
the  surface  into  the  situations  above  described,  and  having  remained 
for  a  long  series  of  years  in  those  places  of  rest,  exposed  to  the  per* 
meatiog  action  of  water,  have  become  enveloped  in,  and  cemented 
by.  the  calcareous  matter  which  it  deposits. 

The  bones,  in  this  composition,  have  not  the  smallest  appearance 
of  being  petrified  ;  and  if  they  have  undergone  any  change,  il  is 
more  like  that  of  calcination  than  that  of  petrifaction,  as  the  most 
solid  parts  of  them  generally  admit  of  being  cut  and  scraped  down 
with  the  same  ease  as  chalk. 

Bones  combined  in  such  concretions  are  not  peci^imr  to  Gibraltar; 
they  are  found  in  such  large  quantities  in  the  counlry  of  Dalmatian 
and  upon  its  coasts  in  the  islands  of  Cherso  and  Osero,  that  some 
naturalists  have  been  induced  to  go  so  far  as  to  «ssert,  that  there 
has  been  a  regular  stratum  of  such  matter  in  that  country,  and  that 
its  present  broken  and  interrupted  appearance  has  been  caused,  by 
earthquakes,  or  other  convulsions,  experienced  in  that  part  of  the 
globe.  But,  of  late  years,  a  traveller  (Abb^  Alberto  Fortis),  has 
given  a  minute  description  of  the  concretion  in  which  the  bones  are 
found  in  that  country :  and  by  his  account  it  appears,  that  with  re- 
gard to  situation,  composition,  and  colour,  it  is  perfectly  similar  to^ 

*  These  bones  were  not  long  since  very  gejierally  coneeivetl  to  be  haman  ; 
bnt  Dr.  HoDter,  npon  a  minote  examination  of  various  iprriaieDs,  denion- 
stnted  that  they  belong  to  some  qnadmped.  We  have  already  observed  in 
ebap.  xxvii.  that  tlmiUir  fossils  are  freqoently  to  be  met  with  in  other  rocks 
and  cavemsi  especially  in  Dalmatia,  and  the  gypsam  quarries  under  Uie  eity  of 
Paris. 
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that  foimd  «t  Gibraltar.    By  his  description  it  also  appears,  that  the 
two  moiintain  rocks  of  Gibraltar  and  Dalmatia  consist  of  the  same 
species  of  calcareous  stone  ;  from  which  it  is  ppesumed,  that  the 
concretions  in  both  have  been  formed  in  the  same  manner  and  about  / 
the  same  periods. 

Perhaps  if  the  fissures  and  caves  of  the  rock  of  Dalmatia  were 
•till  more  ininotely  exammed,  their  former  communications  with  the 
surface  might  yet  be  traced^  as  in  those  described  above ;  and,  in 
that  case,  there  would  be  at  least  a  strong  probability,  that  the  ma-* 
terials  of  the  concretions  of  that  country  have  been  brought  together 
by  the  same  accidental  cause,  which,  in  my  opinion,  has  collected 
ihose  found  in  the  caverns  of  Gibraltar.  I  have  traced,  in  Gibraltar 
this  concretion,  from  the  lowest  part  of  a  deep  perpendicular  fis- 
sure, up  to  the  surface  of  the  mountain*  As  it  approached  to  the 
.  tarface,  the  concretion  became  less  firmly  combined,  and,  when  it 
had  no  covering  of  the  calcareous  rock,  a  smaU  degree,  of  adhesion 
only  remained,  which  was  evidently  produced  by  the  argillaceous 
earUi,  in  its  composition,  having  been  moistened  by  rain  and  baked 
by  the  sun.  i 

The  depth  «t  which  these  materials  have  been  penetrated  by  that 
proportion  of  stalactitical  matter,  capable  of  giving  to  the  concretion 
its  greatest  adhesion  and  solidity,  I  found  to  vary  according  to  its 
situation,  and  to  the  quantity  of  matter  to  be  combined.  In  fissures, 
narrow  and  contracted,  I  found  the  concretion  possessing  a  great  de- 
gree of  hardness  at  six  feet  from  the  surface ;  but  in  other  situations 
more '  extended,  and  where  a  larger  quantity  of  the  materials  had 
been  accumulated,  I  found  it  had  not  gained  its  greatest  degree  of 
adhesion  at  double  that  depth.  In  one  of  the  caves,  where  the 
mass  of.  concretion  is  of  considerable  size,  I  per^ived  it  to  be  di^* 
vided  into  difierent  beds,  each  bed  being  coveied  with  a  crust  of  the 
stalactitical  spar,  from  one  inch  to  an  inch  and  a  half  in  thickness, 
which  seems  to  indicate,  that  the  materials  have  been  carried  in  at 
various  periods,  and  that  those  periods  have  been  very  remote  from 
each  other. 

At  Rosia  Bay,  upon  the  west  side  of  Gibraltar,  this  concretion  is 
found  in  what  has.  evidently  been  a  cavern,  originally  formed  by 
huge,  unshapely  masses  of  the  rock,  which  have  tumbled  in  together. 
The  fissure,  or  cavern,  formed  by  the  disruption  and  subsidence  of 
those  masses,  has  been  entirely  filled  up  with  the  coacretion,  and  is 
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now  csypoted  to  fiiH  Yjew  hy  Ike  oujtHrvd  mi^  bfring  dropped 
down,  in  comequeeoe  of  the  encrotchmispts  of  the  sen.    k  if  to  this 
•pot  ihet  i^reiigepi  are  generally  hA  to  cvMMne  t^  pbf  tDomenoii ; 
mnd  the  eoi»poti(ioii«  bafhig  bm  nilamed  to  its  fte^tmi  def ree  of 
hardoess  and  solidity,  the  hasty  obser?er>  seeing  the  bones  inclosed 
in  what  has  so  li\tle'the  appearaoee  of  having  been  a  Tacnity,  ex* 
amines  no  further,  but  innncdintelf  adopts  the  idea  rf  ihtir  beiof 
incasisd  in  the  solid  rook*    The  comqiuBJeation  from  this  former 
cbastQ,  to  the  surface  ffom  whiob  it  has  reeeiyed  the  viati^rids  ef  the 
concretion,  is  stiU  to  be  traced  in  the  face  of  tbc  rofk,  but  its  open* 
hig  is  at  prasent  oorered  by  the  base  of  the  hne  wall  of  the  gatriaop. 
Here  bones  aore  found  that  are  appajiently  human ;  and  those  of 
them  (hat  appear  to  be  of  the  Ic^,  anui^  and  irerc^rbne  of  the  haok, 
are  scattered  among  other&tyf  various  Vinds  andsises,  even  down  W 
the  smallest' bones  of  small  birds.    I  found  bete  the  complete  jaw- 
bone of  a  sheep  j  it  contained  its  full  eomplement  of  teelht»  the  ena-* 
mel  of  which  was  perieet,  jmd  its  whiteness  and  Instre  iu  no  degree 
impaired.    In  the  hottow  parts  of  some  of  the  large  bonea  was  enn«> 
tained  a  minute  crystalization  of  pure  and  colourless  calcareous  spar  ; 
hut|  in  mo8l»tbeinterior  part  consisted  of  « sparry  crust  of  a  reddish 
fiolourt  aoaredy  in  any  d^giiee  transparent* 
.  At  the  northern  extremity  of  the  mountain^  the  ccAKreftian  is  ge* 
neraUy  fonnd  in  perpendiadar  fiMuresb  The  miners  there^  employed 
upon  %hf  fi>rtifieatk>qsi  id  caeavating  emt  of  these  ianima^  £>ttBd,  at 
a  great  depth  from  the  sur&ct^  twoskuUi^  which  were  supposed  to 
be-huraan ;  but,  to  me,  one  ef  themt  if  not  both,  appeased  ta  be  too 
small  for  the  huqiaa  species.    The  bone  of  eadi  waa  perfectly  tan 
and  solid ;  firomwhich  it  is  to  be  presumed,  that  they  were  in  a  state 
of  maturity  before  they  were  inclosed  in  the  concrctieu.    Had  diey 
npi^ertained  to  very  young  children,  perfaapa  the  faaoe  we«td  have 
been  more  porous,  and  of  a  kss  firm  texture.    The  (tfohabilily  ia, 
that  they  bdonged  to  a  species  of  monkey,  iriiich  still  contkntcs  Ic 
inhabit,  in  considerable  numbers^  those  pttis  of  the  vock  which  are 
to  us  inaccessible.  '*'^   ! 

This  concretion  Tsries,  in  its  composilion,  acoordiAg  to  the  situ* 
liUon  in  which  it  is  found.  At  the  extr^mi^  of  Prince's'Iiiiefl^  high 
in  the  rock  which  looks  towards  Spain,  it  is  found  to  eonsist  only  ef 
a  reddish  calcareous  earth,  and  the  bones  of  smaH  birds  cemented 
thereby.    The  rock  around  this  qpgt  is  inhabited  by  a  nnmber  of . 
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hawkt,  thst  in  tbe  breeding  seflloD  nestle  here,  and  rear  their  young ; 
the  bones  in  this  concretion  are  probably  the  remains  of  the  food  of 
those  birds.  At  the  base  of  the  rock>  below  King's  Lines,  the  con- 
cretion consists  of  pebbles  of  the  prevailing  calcareoos  rock.  In  this 
concretion^  at  a  very  considerable  depth  under  the  surface,  was 
found  the  under  parts  of  a  glass  bottle,  uncommonly  shaped,  and  of 
great  thickness ;  the  colour  of  the  glass  was  of  a  dark  green. 

In  many  parts  of  the  rocks  I  have  found  concretions,  in  which 
there  are  no  bones  of  any  kind ;  and  on  the  elevated  parts  of  the 
mountain,  where  the  slopes  are  rapid,  I  have  (bund  a  breccia  (if  I 
may  so  call  it),  entirely  consisting  of  snail-sheUs,  combined  in  a  mass 
of  opaque  stalactitical  spar  of  a  yellowish  brown  colour.  Tbe  va- 
rious progreMive  augmentations  of  this  matter  were  to  be  traced  in 
various  shades  of  the  same  cokmr,  which,  like  the  zones  of  the  an- 
tique alabaster,  curve  round,  and  follow  the  form  of  tbe  shell.  The 
purer  matter  of  this  spar  has  penetrated  the  sheHs,  and  in  their  inte- 
ricM*  holk>ws  has  fornwd  a  lining  of  small  crystals,  generally  colour^ 
less  and 'perfectly  transparent. 

I  have  bestowed  more  time  in  endeavouring  to  describe  the  com- 
poution,  and  the  real  situidion  of  this  concretion  of  bones,  than  tbe 
subject,  in  the  estimation  of  many,  wiH  seem  to  deserve,  and  indeed 
more  than  it  deserves  in  my  own  opinion ;  but  where  an  erroneous 
opinion  hu  obtained  a  footing,  in  consequence  of  inaccurate  obser- 
vations and  partial  description,  it  is  the  duty  of  every  new  dbserver 
to  endeavour  t*eofrect  it 

lEdM.PhiLThmi:} 


SECTION   VIII. 

Boialtine  Columns  and  Cau9eway$. 

Among  ik6  mote  extraordinary  cariosities  of  mineralogy  may  be 
enumerated  a  kind  of  stone  or  slimy  crystalization  of  a  very  fine 
texture,  and  of  a  deep  glossy  black  colour,  resembling  that  of  po- 
lished steel,  and  ntteij  hitermixed  with  any  extraneous  matter  of 
any  kind#  The  ttiost;^  remarkable  quality  of  this  stone  is  its  figure, 
being  never  found  in  strata,  but  standing  up  in  the  fornli  of  regolat 
angidar  eoktrnns^  composed  of  a  number  of  joints  f>laced  upon  and 
•leely  fitted  t#  each  efber,  m  if  formed  by  the  hands  of  a  dcflfiil 
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workomn.    It  is  remarkably  bard  and  beavy,  will  not  strike  fire  with 
Steele  and  is  a  fine  touchstone. 

This  stony  crystalization  is  called  boMoU  or  basaiies.  It  pras  earliest 
discoTered  in  columns  in  Ethiopia*  and  in  fragments  in  the  nre? 
Tmolus.  We  now  meet  with  it  frequently  both  in  columns  and 
small  pieces  in  Spain,  Russia,  Poland*  Silesia,  Italy  ;  and  especially 
in  our  own  counti^,  as  at  the  harbour  at  Dunbar,  in  the  island  of 
Stafia,  whicb  has  already  passed  beneath  our  survey,  and  in  the 
county  of  Antrim  in  Irdand,  where  it  constitutes  the  most  magnifi- 
cent acenery  of  the  kind  in  the  world*  and  is  known  under  the  name 
of  the  Giants  Causeway, 

The  term  GiiiNT's  Causbwat  appears  to  have  been  applied  to  thn 
stupendous  work,  from  an  idea  indulged  in  dark  and  ignorant  times* 
that  it  is  an  artificial  production,  the  Tast  labour  of  giants  that  for* 
merly  inhabited  the  country ;  a  little  attention,  however,  to  the  fol- 
lowing description  will  abundantly  prove  that  this  and  every  similar 
min^ralogical  mass  is  the  work  of  nature  alone*  and  that  art  neither 
has  nor  could  have  been  the  cause  of  them. 

Tlie  principal  or  grand  *  causeway  (for  there  are  several  less 
considerable  and. scattered  fragments) consists  of  a  most  irregular 
arrangement  of  many  hundred  thousands  of  columns:  almost  all 
of  them  are  of  a  pentagonal  figure,  but  «o  closely  and  compactly 
situated  on  their  sides,  diougb  perfectly  distinct  from  top  to  bottom* 
that  scarcely  any  thing  can  be  introduced  between  tliem.      The 
columns  are  of  an  unequal  height  and  breadth :  some  of  the  high* 
est*  visible  above  the  surface  of  the  strand*  and  at  the  foot  of  the 
impending  angular  precipice*  perhaps  about  20  feet*  they  do  not 
exceed  this  height*  at  least  none  of  the  principal  arrangement. 
How  deep  they  are  fixed  in  the  strand  was  never  yet  discovered. 
This  grand  arrangement  extends  nearly  200  yards*  visible  at  low 
water;  how  far  beyond  is  uncertain:  from  its  declining  appearance* 
however*  at  low  water*  it  is  probable  it  does  not  extend  under  water 
to  a  distance  any  thing  equal  toi  what  is  seen  above.    The  breadth 
of  the  principal  causeway  which  runs  out  in  one  oontusued  range  of 
columns,  is*  in  general*  from  20  to  30  feet;  at  one  place  or  two  it 
may  be  nearly  40  for  a  few  yards.    In  this  account  are  excluded 
the  brdcen  and  scattered  pieces  of  the  same  kind  of  construction* 
that  are  detached  from  the  sides  of  the  grand  causeway*  aa  they  do 
not  appear  to  have  ever  been  contiguous  to  the  principal  arrange* 
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Aeot,  though  they  have  frequently  been  taken  into  the  width; 
which  has  been  the  cause  of  such  wild  and  dissinittar  representations 
of  this  causeway,  which  different  accounts  have  exhibited.  The 
highest  part  of  this  causeway  is  the  narrowest,  at  the  Tcry  spot 
of  the  impending  cliff  whence  the  whole  projects,  where,  for  four 
or  five  yards,  it  is  not  above  ten  or  fifteen  wide.  The  columns  of 
this  narrow  part  incline  from  a  perpendicular  a  little  to  the  west- 
ward, aqd  form  a  slope  on  thetr  tops,  by  the  unequal  height  of  the 
columns  on  the  two  sides ;  by  which  an  ascent  is  made  at  the  foot 
of  the  clifi^  from  the  head  of  one  column  to  the  next  above,  grada' 
tim,  to  the  top  of  the  great  causeway,  which,  at  the  distance  of 
half  a  dozen  yards  from  the  diff,  obtains  a  perpendicular  position, 
and,  lowering  in  its  general  height,  widens  to  about  90  or  between 
590  and  SO  feet,  and  for  100  yards  nearly  is  always  above  water. 
The  tops  of  the  columns  for  this  length  being  nearly  of  an  equal 
height,  they  form  a  grand  and  singular  parade,  that  may  be  easily 
walked  on,  rather  inclining  to  the  water's  edge.  But  from  high 
water  mark,  as  it  is  perpetually  washed  by  the  beating  surges  on 
«very  return  of  the  tide,  the  platform  lowers  considerably,  and  be- 
comes more  and  more  uneven,  so  as  not  to  be  walked  on  but  with 
the  greatest  care.  At  the  distance  of  150  yards  from  the  cliff,  it 
turns  a  little  to  the  east  for  30  or  90  yards,  and  then  sinks  into  the 
sea.  The  figure  of  these  columns  is  almost  unexceptionably  penta- 
gonal, or  composed  of  five  sides ;  there  are  but  very  few  of  any 
other  figure  introduced:  some  few  there  are  of  three,  four,  and  six 
sides,  but  the  generality  of  them  are  five-sided^  and  the  spectator 
must  look  very  nicely  to  find  any  of  a  different  construction ;  yet 
what  is  very  extraordinary,  and  particularly  curious,  there  are  not 
two  columns  in  ten  thousand  to  be  foqild,  that  either  haVe  their 
aides  equal  an^jong  themselves,  or  whose  figures  are  alike. 

Nor  is  the  composition  of  these  columns  or  pillars  less  deserving  the 
attention  of  the  curious  spectator.  They  are  not  of  one  solid  stone  m 
an  upright  position,  but  composed  of  several  short  lengths,  curiously 
joined,  not  with  flat  surfaces,  but  articulated  into  each  other  like  a 
ball  and  socket,  or  like  the  joints  in  the  vertebre  of  some  of  the 
larger  iLind  of  fish,  the  one  end  at  the  joint  having  a  cavity  into 
which  the  convex  end  of  the  opposite  is  exactly  fitted.  This-  is  not 
fisible  but  by  di^oining  the  two  stones.  The  depth  of  the  conca- 
vity or  convexity  is  generally  about  two  or  three  inches.    And  what 
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is  stitt  fifUicr  pemarktble  of  tbe  joint,  the  convexity;  and  the  eor* 

mpottdfut  conctyitjy  are  ik)t  ooaformed  to  the  external  angidar 

figure  of  the  cofinno^  but  exactly  rouud,  and  at  large  as  tbe  size  or 

diasncter  of  the  cotunm  wiD  admit;  and  consequently  as  the  angles 

of  these  cofcmsns  are  in  general  ^xtremdy  unequal,  the  drcular 

edges  of  the  joint  are  sddom  coincident  with  more  than  two  or 

three  sides'  of  the  pentagonal,  and  from  the  edge  of  the  circular 

part  of  the  joint  to  the  exterior  sides  and  angles  they  are  quite 

plain.    It  is  still  fiirther  ? cry  remarkable  likewise,  that  the  articula* 

tions  of  these  joiata  are  frequently  inrerted;  in  some  the  concarity 

is  upwards^  in  othen  tbe  retene.    This  occasions  that  variety  and 

Mixture  of  cbdcaTities  and  convextties  on  the  tops  of  tbe  columns, 

which  is  observable  ifaroogbout  Che  platform  of  this  causeway^  yet 

widiout  any  discoverable  dengn  or  regularity  with  respect  to  the 

mimber  of  either.    Tbe  length  also  of  these  particular  stones,  from 

joint  to  joints  is  variocM;  in  general  they  are  from  18  to  24  inches 

long ;  and,  for  tbe  most  part,  longer  towards  tbe  bottom  of  tbe 

columns  than  neater  the  lop,  and  the  articulation  of  tbe  joints  some* 

tUng  deeper*    Tbe  sixe  or  diameter  Kkewise  of  tbe  columns  is  as 

different  as  their  length  and  ^fure;  in  general  tbey  mte  from  15  to 

90  inches  in  diameter.    TherO  are  no  traces  of  uniformity  or  design 

discovered  througfaoift  tbe  wbde  combination,  except  in  tbe  form 

of  the  joint,  which  is  iilvariabfy  by  an  articolatioii  of  the  convex 

into  tbe  concave  of  tbe  piece  next  above  or  bdowH;  nor  are  there 

anjr  traces  of  a  finishing  hi  any  parl«  either  *m  height,  length,  or 

breadth,  of  this  curious  causeway.    If  there  is  here  and  there  a 

saaootbtsptoanyoflbecolumoBiibovewaten  there  are  others  jiist 

by,  of  eqaslbeigbt,  that  are  more  or  less  convex  or  concave^  which 

show  them  to  have  been  joined  to  pieces  that  have  been  washed,  <a 

by  other  meana  taken  oK    And  ondoabte^y  those  parts  that  are 

always  abort  water  hare^  fltaa  tiado  to  ttaoe,  been  sMde  as  even  as 

might  be ;  and  the  rsmakihig  surfiices  of  the  joinis  muit  naturafly 

have  been  worn  Mnootber  by  ^e  cewslaiit  friction  of  wMber  and 

walking,  Shan  where  tbe  sea,  at  every  tide,  is  healing  upon  it,  and 

ooatittualy  removing  some  of  the  upper  stones,  and  expcaing  fteA 

IdntA    And  fMhef,  as  these  edamns  pitserva  their  diameters  from 

top  to  bottom,  in  all  the  exterior  ones,  which  have  twoor  three 

Mdsaaxposedtoview,  Aesame  may  with  reasM  behifcrredof  Aa 

Interior  tduaiiawhoia  tops  only  are  visMa* 
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Ytt,  whtt  is  very  extraordinary  and  equally  eurioui  ia  this  phaeno* 
BienoD  it,  that  notwithiiandiiig  the  vni? eiaal  diMimUitude  of  the  co* 
luniM,  both  at  to  their  figure  and  diameter,  and  though  perfectly  dit* 
thict  from  top  to  bottom,  yet  it  die  whole  arrangement  to  cftotely  oom* 
hined  at  all  pointty  that  hardly  a  knife  ean  be  introduced  between  them, 
fitber  upon  the  tidet  or  anglet*   And  it  it  no  tmaO  entertainment  to 
cgmmine  the  dote  conteature  and  nice  intertion  of  tuch  an  infinite  va- 
riety of.angular  figuret  at  are  czfaibtied  on  the  turfaee  of  thit  grand 
parade.  From  the  infinite  dittimilarityofthe  figure  of  thetecolumnt, 
thit  will  appear  a  mott  turpriting  circnmttance  to  the  curioot  specta- 
tor; and  would  indinehim  to  believe  it  a  work  of  human  art,  was  it 
pot,  on  the  other  hand,  incoueeivaUe  that  the  geuiut  or  invention  of 
man  should  couttruet  and  combine  tuch  an  infinite  number  of  co- 
lumni,  which  thouM  have  a  general  apparent  Hketi«M«  and  yet  be  so 
universdly^diaiimilar  in  their  figure,  as  that,  from  the  minutest  ex- 
amination, not  two  in  ten  ortwenty  thousand  should  be  found  whose 
angles  «id  aides  are  equal  among  themselves,  or  of  the  one  column 
to  those  of  the  other*    That  it  is  the  work  of  nature  there  can  be  no 
doubt  to  an  attentive  speoti^r,  who  carefeRy  surveys  the  generd 
form  and  situation,,  with  the  infinitdy  vurlous  configuration,  of  the 
severd  parts  of  thb  causeway.    There  are  no  traces  of  regularity  or 
design  in  the  outhuts  of  Mm  curious  phenomenon  ;  which,  including 
the  broken  and  detached  pieces  of  the  same  kind  of  workmanship, 
ore  extremtly  scattered  and  confused ;  and,  whatever  they  might  be 
origindly,  do  not  at  present  appear  to  have  any  comieidon  with  the 
grand  or  prinoipd  causeway,  at  to  any  supposable  design  or  use  m 
its  first  construction,  aod  as  little  design  can  be  inferred  from  the 
figure  or  situation  of  the  several  constituent  parts.    The  whole  ex- 
httution  iv  indoed,  extremdy  coufiised,  ununifbrm,  and  deititute  of 
every  appearaBce  of  use  or  design  in  its  ongtual  construction.    But 
what,  beyond  dispute,  determines  it*  origind  to  have  been  firom 
nalure  is,  that  the  very  diffi,  at  a  great  distance  from  the  causeway, 
especially  in  the  bay  to  the  eastwand,  exhibtt  at  many  places  the 
tanno  kiud  of  cdnmns»  figured  and  jointed  in  aR  respecu  like  those 
of  the  grand  causewuy ;  seme  of  them  are  seen  near  to  the  top^ 
the  cUfl;  which,  in  generd,  in  these  hays  to  the  east  and  west  side  of 
theeauseway,  is  near  SOafeetin  height;  others  again  are  seen  about 

midway,  and  at  diflbvent  elevationa  from  the  strand    A  very  con- 
siderabk  exposure  of  then  is  scfu  in  the  very  bottom  of  the  bay  to 
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the  eastward*  near  100  roods  from  the  causewey>  where  the  earth 
hat  e? tdently  fallen  away  from  them  upon  the  straixl,  and  exhilnts  a 
moft  curious  arrangement  of  many  of  these  pentaf  onai  cduiuns.  In 
a  parpendicular  position,  supporting,  in  appearance,  a  cliff  of  dif- 
ferent strata  of  earth,  day,  rock,  &cc.  to  the  height  of  150  feet  or 
more,  above.  Sdme  of  these  columns  are  between  90  and  40  feet 
high,  from  the  top  of  the  sicking  bank  below  them ;  and  being 
longest  in  the  middle  of  the  arrangement,  shortening  on  either  hand 
in  view,  they  have  obtained  the  appdlation  of  organs,  from  a  rude 
likeness  in  this  particular  to  the:  exterior  or  frontal  tvbes  of  that  in- 
strument; and  as  there  are  few  broken  pieces  on  the  strand  near  it, 
it  is  probable  that  the  outside  range  of  columns  that  now  appears  is 
really  the  original  exterior  line,  toward  the  sea;  «f  chic  coiJection. 
But  how  far  they  extend  internally  into  the  bowels  of  the  incumbent 
cliff  is  unknown.  The  very  substance,  indeed,  of  that  part  of  the 
diff  which  projects  to  a  point,  between  the  two  bays  on  the  east 
and  west  of  the  causeway,  seems  composed  of  this  kind  of  mate- 
rials ;  for,  besides  the  many  pieces  that  are  seen  on  the  sides  of  ^ 
cUff  that  circulate  to  the  bottom  of  the  bays,  particularly  the  eastern 
aide,  there  is,  at  the  very  point  of  the  cliff,  and  just  above  the  narrow 
and  highest  part  of  the  causeway,  a  long  collection  of  them  seen, 
whose  heads  or  tops  just  appearing  without  the  sloping  bank,  plainly 
show  them  to  be  in  an  oblique  position,  and  about  half  way  between 
the  perpendicular  and  horisonUl.  The  heads  of  tbes^  likewise,  are 
of  mixed  surfaces,  convex  and  concave,  and  the  columns  evidently 
appear  to  have  been  removed  from  their  origioal  upright,  to  their 
present  incUning  or  oblique  position,  by  theainkingiMr  falling  of  the 
cliff. 

Giani'f  Camewajft,  or  basaltic  columns  of  a  similar  kind^  though 
less  magnificent  in  appearance;  are  common  to  the  country  about 
Padua.  Mr.  Strange,  who  resided  for  many  years  as  British  consul 
at  Venice,  has  given  an  account  of  several  of  them  in  diflferent 
articles  in  the  Philosophical  Transactions,  particalarly  one  situ- 
ated at  Castel  Nuove,  a  small  village  near  Teolo  in  the  Euganean 
hills ;  and  another  at  Monte  Rosso,  at  no  great  distance.  The  httt 
communication  is  wdl  worth  noticing,  as  it  takes  a  general  sur^ 
vey  of  this  singular  phiuiomenon,  and  compares  its  most  striking 
characters  with  each  other  as  they  appear  in  different  parts  of  the 
world.    Mr.  Strange  first  gives  a  topographical  view  of  a  part  of  the 


Digitized  by 


Google 


BASALTINB    COLUMNS   AND   CAI7S£WAT9;  477 

south-east  side  of  8^  hill^  called  Monte  Rosab,  above  seven  miles  nearly 
south  of  Padua,  in  the  Venetian  SUtein  Italy,  and  a  mile  to  the 
west  of  Ababo,  a  village  well  known,  from  the  celebrated  hot  baths 
of  that. name,  and  which  are  situated  at  half  a  mile  distance  to  the 
south  of  it.  This  view  particularly  represents  a  natural  range  of 
prismatic  columns,  of  different  shapes  and  sizes,  placed  in  a  direc- 
tion nearly  perpendicular  to  the  horizon,  and  parallel  to  each  other, 
much  resembling  that  part  of  the  famous  Giant's  Causeway  in  Ire- 
land, called  The  Organs.  The  next  is  a  similar  representation  of 
the  west  side  of  another  basaltiue  bill>  called  U  Monte  del  Diavolo, 
or  the  Devil's  Hill,  near  San6io?anni  Ularione,  akoin  the  Venetian 
State,  and  Veronese  district,  about  ten  miles  nearly  north«west  of 
Vicenza.  The.  prismatic  columns  appear  to  be  ranged  in  an  oblique- 
position,  along  the  side,  of  the  tallt.  TUt»  drawing,  however,  repre* 
sents  only  a  part  :of  the  Causeway  of  San  Giovanni,  whi^  continues 
along  the  side  of  a'  valley,  nearly  in  the  same  manner,  to  a  consider- 
able  distance.  Though  the  columns  of  both  these  hills  are  of  the 
simple,  or  ui^ointM  species,  yet  they  differ  very  remarkably  from 
each  other  in  many  respects,  but  principally  in  their  forms,  and  the 
texture  and  quality  of  their  parts.  Those  of  San  Giovanni  com* 
monly  approach  a  circular  form,  as  nearly  as  their  angles  will  permit ; 
which  is  also  observable  in  the  columns  of  the  Giant's  Causeway, 
and  of  most  other  basaltine  groups.  On  the  contrary,  those  of 
Monte  Rosso  rather  affect  an  oblong  or  oval  figure.  The  coHimns 
of  San  Giovanni  measure,  one  with  the  other,  near  a  foot  in  dia- 
meter :  nor  do  they  vary  much  in  their  size ;  though  this  is  oft^en 
the  case  in  similar  groups,  and  is  particularly  observable  in  that  of 
Monte  Rosso,  whose  columns  sometimes  equal  nearly  a  foot  in  dia* 
meter,  while  others  scarcely  exceed  three  inches :  their  common 
width  is  about  six  or  eight  inches.  They  differ,  therefore,  very 
considerably  in  size  from  those  of  the  Giant's  Causeway  ;  some  of 
which,  it  is  well  known,  measure  two  feet  in  width.  Nothing  cer- 
tain can  be  said  concerning  the  length  of  the  columns  of  San  Gio- 
vanni, as  they  present  only  their  tops  to  view ;  the  remaining  parts 
of  them  being  deeply  buried  in  the  hill>  and  in  some  plaeies  entirely 
covered.  The  columns  of  Monte  Rosso,  as  far  asHhey  are  visible, 
measure  only  from  six  to  eight  or  ten  feet  in  height,  which  is  abo  a 
small  size,  when  compared  with  the  height  of  those  of  the  Giant's 
Causeway,  some  of  which  measure  nearly  forty  feet^   The  columns  oC 
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tke  Vcoetko  gr««pf  numifi^tt  hoNwct  all  the  tarictiet  of  priMMtio 
f#mi%  thfH  are  «bteraMe  in  tboic  of  the  Oimit's  Cauaeway,  aud 
olher  siflftilar  groups.  But  tbty  aie  cmmobniy  titter  of  five,  ux,  or 
aofian  tiiits ;  but  (he  beaagDoal  fom  aetaai  mimlAj  to  pi«?ail,  wUck 
it  also  remarkabk  in  the  Giaut'a  Cauanrajr,  and  yiAMy  in  moat 
otfaen. 

Nor  M  there  leaa  diffemice  in  the  tezlona  airf  qwKtkt  of  tbete 
oohannt>  than  in  theiv  fonm.  Thoae  of  San  Gfovanni  preMnC  % 
NttooUi  softee^  and,  when  brolEen,  appear  wkhhi  of  a  ^bit  hron 
grey  eeloiif,  maaiirsting  also  a  mtry  solid  and  onifonn  (extofe;  in 
wbioh  ebacactem  they  eorrespond  with  At  oalamns  of  die  GiantV 
Causeway,  and  those  ef  moat  other  hasaltine  grovps.  But  the  oo^ 
Innins  of  Monte  Rosso  are  vwy  cNiferent  in  al  choM  reapects^  For 
they  hare  not  only  a  T«ry  rough,  an4  sometimes  knotty  swrfaoe,\mt, 
when  bnikieo,  show  a  ? atiegated  cokmr  and  nnequal  texture  of  parts. 
They  arc  ooumotily  apocfcled,  as  it  were  more  or  lesa  disCinetly,  nnd 
rsaemble  an  inferior  sort  of  granite,  of  which  Monte  Rosso  itself  ita 
formed,  and  which  sanrea  as  a  base  to  the  range  of  oohiinns  in  ques«* 
tion.  It  is,i»  geneaal,  not  quite  ao  hard  as  the  Alpine  andOrientaV 
granitei^  and  is  sometimes  even  firlable.  Linnasns  Justly  obserre^ 
timtthis  speeies  of  gramle  abounds  in  Franoe;  for  I  have  hitelyf 
seen  iai^a  traelaof  it  in  the  neighbouring  provinces  ol  Anvevgne, 
Yelay,  and  Lionnois  ;  and  apprehend^  diet  it  liltewise  abounds  in  the 
Vivarey,  Oevaudan,  and  Cevennes  mountains;  from  the  affinity  ob« 
scrvaUe  in  the  physical  geography  of  thoae  oountnes*  But  it  ia 
equally  common  in  Italy ;  ftr  besidea  Monte  Rosso^  Aie  bulk  of  Umt 
Xnganean  hills  in  general,  of  whichtbat  is  npart^  principaltyeonsista 
of  it ;  and  these  hills  oeoopy  a  considerable  tmet  in  the  plains  of 
*  Lombardy.  It  is  also  common  in  the  Tuscan  and  Roman  states  ; 
the  mountain  close  to  the  Viterbo,  on  the  road  to  Rome,  is  entirely 
composed  of  it.  Tbecolumnsof  Monte  Rosso  appear  therefore  of  a" 
diflfcirem  character  from  any  hitherto  described  l^  mineridogislil,  wh# 
only  mention  those  of  a  uniform  colour  and  texture.  But  the  great 
singuianty  here  is,  that  such  a  range  of  prisnMitic  cotomns  should  be 
found  bedded,  as  it  were,  in  a  maas  of  gnmite,  and  composed  nearly 
oi  the  same  substance ;  of  which  I  never  yet  saw  or  heard  any  other 
instance.  This  circumstance  seems  therefodre  to  render  the  cause''' 
way  of  Monte  Rosso  more  curious  and  singular  than  the  famous  one 
in  Ireland  is  known  to  be,  from  the  regular  articulation  of  Its  eo-' 
lumns;  the  same  phsenomenon  having  lately  been  discovered  at 


Digitized  by 


Google 


BASAITINI   COLUMNS   AKD  €AVSCWAYS»  479 

Stafia,  one  of  the  wc^ra  itlandf  of  Scotend.  Bi Iferent  groups  of 
articulated  basaltine  coIooim  ha?e  likewise  been  obeerted  in  the 
province  o£  Awergne  in  Franoe ;  particiitarty  hy  M.  Beost  de  Va- 
vennes,  at  Blaud  near  Langeac ;  and  by  M.  Detioarests,  near  Mont 
d'Or.  M.  Sage  also  mention*  another  near  St  Aleon,  in  the  same 
province.  The  Monte  Romo  group  is>  however,  not  only  curious  m 
kteir>  but  very  interetting,  on  account  of  the  great  Hght  it  seena 
to  throw  on  the  origin  of  granites  in  general. 

It  ts  remarkable,  that  the  cqlumns  in  the  tiro  diArent  groups  rf 
Monte  Rosso  and  San  Giovanni,  preserve  respectively  the  same  po* 
Mtion,  nearly  parallel  to  each  other ;  which  is  not  commonly  the 
case  ia  other  basaltine  groups.  For  though  the  principal  aggregate^ 
which  forms  the  Giant's  Causeway,  tfands  in  a  direction  perpendi- 
cular to  the  horizon ;  yet  other  small  detaobed  groups  of  columns 
i^so  appear  in  the  hill  above,  that  aflect  by  their  position  dtfibrent 
degrees  of  obliquity.  Among  tte  numerous  basaltine  hiHs  of  Au- 
vergne  and  Valey,  in  France,  which  seem  to  abound  in  l^ose  pn^, 
▼inces  more  than  in  any  other  part  of  Europe,  and  perhaps  of  the 
known  globe,  nothing  is  more  common  than  to  see  the  columns  of 
the  same  group  lying  in  all  possible  directions,  as  trregnlariy  almost 
as  the  prisms  in  a  mass  of  common  crystal.  Nor  is  this  variety  of 
position  so  observable  in  single  columns,  as  in  whole  masses  or 
ranges  of  them,  which  often  present  themselves  in  the  same  MB, 
disposed  in  difierent  strata  or  stages,  as  it  were,  one  s^ove  the  other, 
many  of  which  afieot  very  different,  and  even  opposite  direetions; 
The  columns  of  San  Giovanni  seem  bedded  in  a  kSnd  of  volcanie 
sand,  which,  in  many  parts  of  the  hill,  entirely  covers  them ;  these 
however  probably  rest  at  bottom  on  a  base  of  basaltine  rock  of  the 
same  nature.  Nothing  is  more  common  in  the  provinces  of  Frtece 
just  mentioned,  than  to  see  isolated  basahine  hills  atoiest  exdustvely 
composed  of  diflRsrent  layers  of  oohimns,  which  present. themselves 
is  stege^  one  above  the  other,  often  without  any  other  stratum  be- 
tween tbem,  resembling,  in  some  measure,  $im&gna  hcd  compQUtrt 
parvis,  a  huge  pile  or  stack  of  deli  wood.  Though  the  columnar 
crystdization  of  Monte  Rosso  is  the  only  one  perhaps  yet  seen,  or 
heard  of,  in  a  mass  of  granite,  yet  other  groups  of  columns  ha«« 
occurred  to  me  in  other  puts,  that  are  equaHy  of  a  heterogeneous 
substance  or  texture,  though  dififevent  from  those  of  Monte  Rossov 
as  wen  as  from  the  common  basalts. 
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Syttemttic  miDertlogift^  in  general,  asiign  the  same  commoir 
origin  to  most  lapideous  solids,  which  they  suppose  to  be  gene* 
rated  by  depodtion  from  an  aqueous  fluid.  In  whate?er  man* 
ner  therefore  the  prtsmatic  bodies  in  question  are  classed,  on  such  a 
principle,  no  adequate  idea  can  thence  be  ascertained  concerning 
their  origin,  which  seems  manifestly  different.  For  surely  the  struc- 
ture, and  other  phienomena  of  diese  bodies,  sufficiently  prove  them 
to  be  crystalizations  or  concretions  of  a  particular  kind,  and  gene- 
rated immediately  from  an  igneous  fluid :  for  they  are  not  only  pe- 
culiar to  Tolcanic  tracts  of  country ;  but  differ,  in  erery  respect, 
from  common  crystals  produced  from  an  aqueous  fluid.  Every  one 
knowi,  that  the  latter  are  formed  stratum  super  stratum,  by  a  slow 
and  successive  deposition  and  juxta-positioo  o£  parts,  as  hath  been 
proved  satisfactorily  by  Cappcler,  Dnnseus,  and  other  writers  on 
this  subjecL  The  same  mode  of  generation  is  more  particulariy 
explained  by  Steno,  in  hib  excellent  treatise,  De  Solido  intra  Soliduo^ 
oaturaliter  contenta  But  this  m^de  does  not  seem  at  all  recon- 
cileable  with  the  basaltine  crystalizations  in  question.  For  however 
these  bodies  may  vary  in  their  texture,  yet  none  of  them  afford  the 
least  indication  of  an  origin  common  to  other  crystals ;  but  seem 
rather  the  eficctsof  some  intrinsic  principle  of  organization,  by  which 
they  appear  to  have  been  produced  simultaneously,  in  a  manner,  oli 
the  consolidation  of  the  whole  mass  of  matter,  in  which  they  lie» 
and  with  which  they  constantly  hear  the  greatest  ana]og7,  9b  before 
observed.  It  is  further  remarkable,  that  common  crystals  are  pa- 
rasitical bodies ;  whereas  basaltine  crystalizations,  notwithstanding 
the  peculiarities  of  their  figures,  rather  seem  to  form  integral  parU 
of  the  masses  to  which  they  adhere ;  and  seem  to  acknowledge, 
with  them,  one  common  and  simultaneous  origin ;  like  the  rhom- 
boidal  and  other  crystalizations  in  granites,  and  other  similar  vitri- 
fiable  compound  stones.  The  common  slow  and  limited  principle  of 
crystalization,  seems  not  at  all  adequate  to  so  great  an  efiect,  which 
seems  exclusively  attributable  to  an  igneous  fluid,  on  the  general 
concretion  of  which,  the  organic  principle  may  be  supposed  to  have 
operated  simulUneously  in  a  large  mass,  and  produced  these  bodies 
in  the  same  manner  as  a  linget  of  metal  concretes  at  once  in  the 
mould.  No  other  mode  of  generation  seems  reconcileable  with  the 
phsenomena  of  basaltine  aggregates.  It  seems  also  further  evident 
from  the  phsenomena,  that  prismatic  basaltine  crystahzations,  and 
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fAber  regularly  figured  volcanic  groups,  bave  been  generated  locally, 
«nd  not  in  the  midst  of  tbose  violent  convulsions  of  nature  wbich 
are  commonly  assigned  for  the  origin  of  volcanic  mountains  in  gene- 
ral. That  the  principle  of  organization,  whatever  it  be,  operates 
locally  in  the  formation  of  these  bodies,  appears  sufficiently  evident 
'  Irom  the  regular  disposition  and  other  particular  characters  of  their 
groups.  For  notwithstandii^  the  various  directions  of  the  columns, 
and  masses  composed  of  them,  in  the  different  groups,  yet  in  other 
respects  the  greatest  regularity  of  disposition  is  commonly  observ- 
able. They  foim  strata,  which  are  uniformly  organized,  disposed 
in  particular  directions,  and  often  constant  in  the  same  to  a  great 
extent.  These  strata  not  only  manifest  a  parallelism  between  their 
r^ularly  figured  parts,  but  in  their  wbole  aggregates ;  which  often 
form  extensive  horizontal  beds,  and  of  an  equal  thickness  through- 
<Hit.  This  parallelism  is  also  equally  remarkable  in  groups  that  are 
ownposed  of  many  strata ;  as  I  have  particularly  observed  in  those 
of  Murat,  and  the  Castle  Hill  of  Achon,  in  Upper  Auvergne;  in  which 
the  columnar  strata  are  not  only  parallel  in  themselves,  but  preserve 
in  their  position  a  parallelism  with  the  other  strata  of  the  respective 
groups,  which  lie  in  regular  stages,  one  above  the  other ;  and  since 
these  groups  commonly  form,  in  a  manner,  integral  parts  of  the 
masses,  or  mountains  in  which  they  are  found,  and  (Jiese  manifest 
i^so  some  affinity  in  their  structure ;  it  seems  most  reasonable  to 
assign  to  both  one  common  origin. 

The  Euganean  hills  form  fun  irregular  group  in  the  plain  of  Lorn- 
bardy,  about  7  miles  nearly  south  by  west  from  Padua,  and  extend 
from  north  to  south  as  far  as  Este.  The  most  considerable  part  of 
them  composes  ^n  irregular  sort  of  chain,  which  extends  in  the  above 
direction;  while  other  parts  are  severally  detached,  and  form  isolated 
mountains  about  the  skirts  of  this  chain,  particularly  on  the  north-east 
aide,  towards  Albano.  The  outer  skirt  of  the  entire  group  may  diea* 
sure  firom  thirty  to  forty  English  miles.  The  external  characters  of 
this  group  exactly  correspond  with  the  forms  commonly  ascribed  by 
naturalists  to  volcanic  mountains  in  general ;  since  the  points  of  the 
diain  before  mentioned,  as  well  as  the  isolated  members  of  it,  are  of 
various  conical,  orbicular,  and  elliptical  shapes.  As  this  group, 
therefore,  rests  on  a  perfect  plain,  it  makes  a  very  singular  appear- 
ance^ The  volcanic  hilla  immediately  round  Isenchaux  in  Velay  afiect 
also  the  same  forms  ^  but  as  they  are  mixed  with  other  hills  of  a 
rou  II.  .Si 
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different  form,  and  the  country  about  them  is  broken  and  irregular^ 
they  do  not  produce  so  singular  an  effisct  as  the  Euganean  hiHs, 
which  suddenly  rise  from  a  perfect  level.  I  am  informed,  that  there 
is  a  srmtlar,  though  smaller  group  of  isolated  Tokanic  hiUs  in  a  plain 
of  Dalmatian  near  Cossova ;  and  another  group  of  hills,  nearly  of  the 
same  forms,  in  the  county  of  Down,  in  Ireland^  and  oaUed  the  Monra 
HiUs,  which,  like  those  near  Padua,  consist  mostly  of  granite  and  laVa. 
The  Euganean  hills  hare,  moreover,  a  superacid  and  partial  coTering 
of  slaty  and  calcareous  strata,  of  posterior  origin,  and  that  manifest 
no  marks  of  having  sufiered  by  fire.  Such  strata  slightly  cap  mount 
Venda,  which  is  the  highest  «imong  these  hills ;  though  of  no  very 
considerable  ekvation,  measuring  only  about  959  French  tiHSet 
tibove  the  Venetian  Lagunes, » according  to  Abb4  Toa\do,  profeMor 
of  astronomy  at  Padua.  From  the  lava  and  granite  mixed  together 
in  the  Euganean  hUls,  they  bear  an  affinity  with  those  of  Anvergne 
and  Velay ;  but  differ  from  them  by  the  superincumbent  uabumt 
strata  of  Irme-stone. 

[Beast  de  Varennes.   IdmutUi.    Sage   PhU,  Trans.'] 

^fiCTIOK   IX. 

Wide  and  inhospitable  Deserti. 

In  takings  general' Vorvey  of  'Ae  earth's  solid  surface,  tite  extra- 
ordinary phsnomena  of  xUdeterts  ought  by  no  means  to  be  passed 
by  without  notice,  as  they  constitute  in  two  of  its  c^ief  divisions 
features'  peculiarly  prominent,  -  and  In  one  of  them  present  to  us  its 
Wiost  striking  character. 

It  isto  these  two^uailers,  however,  that  we  shaB  confine  Our  at- 
tention ;  for  though  extensive  rafnges  of  red  sand,  and  sandtetone 
Irock,  are  ocetoioiidly  to  be  met  with  in  other  divisions  of  the  globe, 
they  are  not  of  importance  enough  to  require  n<ltice  in  such  a  work 
as  the  present. 

The  chief  Asii^nc  Dbsxrts  are  to  be  met  with  in  Pienia  and 
Arabia. 

Pbrsia  enfolds  three  deserts  of  considerable  extent  and  betebrity. 
The  first  commences  on  the  east  of  the  Tigris  in  lat  33,  ft  pervadted 
by  th^  river  Ahw^az,  and  extends  to  the  north  of  Shuster.  Hie  se- 
cond reaches  fromifae  vicinity  of  Korn  very  nearly  to  the  Zurra,  in 
jallne  from  east  to  west  of  about  400  English  miles,  and  firom  noitt 
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to  fouth  of  about  250 :  but  as  io  the  latter  quarter  it  joins  ihe  great 
desert  of  Kermau,  which  alone  extends  over  a  track  of  not  less  thap 
850  miles,  these  may  be  contemplated  as  forming  one  common  de- 
sert ;  and  as  stretching  north-west  and  south-east  over  a  space  of 
about  700  miles  (without  including  the  desert  of  Mekran  of  about 
800  miles  in  length,  which  lies  also  in  the  vicinity),  and  thus  inter- 
secting this  wide  empire  into  two  nearly  equal  portions.  This  v^ 
extent  is  impregnated  with  nitre  and  other  salts,  which  taint  the 
Qeighbouring  lakes  and  rivers,  on  which  account  it  has  been  deno- 
minated The  Great  Saline  Desert :  but  its  natural  history  has  not 
been  very  precisely  investigated. 

The  third  great  Persian  desert  we  have  referred  to  is  denominated 
that  of  Karahuoii  or  the  Black  Sand,  and  forms  the  northern  boun- 
dary of  Corasan  and  northern  Persia. 

The  sandy  Deserts  of  Arabia  form  one  of  the  most  striking  objects 
of  the  country.  From  the  hilU  of  Omon,  which  seem  a  continuation 
of  those  on  the  other  side  of  the  Persian  gulph,  as  far  on  as  Mecca, 
the  greater  part  of  Neged  is  one  prodigious  desert,  interrupted  to- 
wards the  frontiers  of  Hejaz  and  Yeman,  or  Happy  Arabia,  by  Kirg£, 
containing  the  district  of  Sursa,  and  several  oases  or  fertile  spots,  as 
well  as  towns,  laid  down  by  Niebuhr.  The  north-west  part  of  Neged 
presents  almost  a  continued  desert,  probably'  a  prolongation  of  the 
preceding,  with  an  oasis  called  Ared,  on  the  west  of  Lasa,  including 
Jabrin,  and  a  few  other  places.  In  this  desert  we  also  know  of  the 
oasis  of  Mount  Schamer,  and  it  is  probable  there  are  various  others 
unknown  to  European  geographers. 

Of  Africa  we  have  already  observed,  that  its  most  striking  fea- 
ture consists  in  the  immense  deserts  that  pervade  its  face,  and  which 
may  perhaps  comprise  one  half  of  its  whole  extent.  Of  these  the 
chief  is  called  Sahara,  or  The  Desert,  by  way  of  eminence.  It 
atretches  from  the  shores  of  the  Atlantic,  with  few  interruptions,  to 
^e  conBnes  of  Egypt,  a  space  of  more  than  forty-five  degrees,  or 
about  2500  German  miles^  by  a  breadth  of  twelve  degrees,  or  720 
German  miles.  It  is  one  prodigious  expanse  of  red  sand,  and  sand* 
stone  rock,  of  the  granulations  of  which  the  red  sand  consists.  It  is 
in  truth  an  empire  of  sand  that  defies  every  exertion  of  human 
power  or  industry  ;  though  it  is  interspersed  with  various  islands  or 
fertile  and  cultivated  spots  of  different  sizes,  of  which  Fezzan  is  one 
of  the  chief  ^at  has  hitherto  been  explored. 
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Nearly  in  the  centre  of  this  sandy  ocean,  and  nearly  half  way  be« 
tween  the  Mediterranean  and  the  Guinea  coasts  rise  the  walls  of  Tim* 
Iractoo,  or  Tombuctoo,  the  capital  of  the  ^ery  extraordinary  Black 
empire  of  Bembarra^  the  monarch  of  which  if  a  negro,  the  court  and 
army  of  which  are  negroes,  and  the  great  part  of  whose  population 
are  negroes — a  city  which  constitutes  the  great  mart  for  the  com* 
merce  of  all  the  interior  of  Africa,  and  where  trade  and  merchandise 
are  protected  and  encouraged,  and  have  been  protected  and  encou- 
raged for  many  ages.  To  maintain  this  commerce  is  the  laborious 
work  of  caravans^  which  cross  this  enormous  desert  from  almost 
every  part  oi  the  African  coast :  and  the  mode  in  which  it  is  thus 
traversed  is  too  curious  to  be  overlooked  upon  the  present  occasion. 
We  shall  take  the  description  from  Mr.  Jackson,  the  latest  and  ap- 
parently the  best  informed  of  «vk-  Afnctm  travellers; 

Timbuctoo,  says  he,  the  great  emporium  of  central  Africa,  has 
from  time  immemorial  carried  on  a  very  extensive  and  lucrative 
trade  with  the  various  maritime  states  of  North  Africa,  viz.  Mo- 
Tocco,  Tunis,  Algiers,  Tripoli,  Egypt,  &c.  by  means  of  (akkabaahs) 
accumulated  caravans,  which  cross  the  great  desert  of  Sahara,  ge- 
nerally between  the  months  of  September  and  April  inclusive ;  these 
akkabaahs  consist  of  several  hundred  loaded  camels,  accompanied 
by  the  Arabs  who  let  them  to  the  merchants,  for  transport  of  their 
merchandise  to  Fez,  Morocco,  &c.  at  a  very  low  rate.  During  their 
route,  they  are  ofien  exposed  to  the  attacks  of  the  roVing  Arabs  of 
Sahara,  who  generally  commit  their  depredations  as  tiie^  approach 
the  confines  of  the  desert. 

In  this  tiresome  journey,  the  akkabaahs  do  not  proceed  in  a  direct 
line  across  the  trackless  desert  to  the  place  of  their  destination,  but 
turn  occasionally  eastward  or  westward,  according  to  the  situation 
of  certain  fertile,  inhabited,  and  cultivated  spots,  interspersed  in  va- 
rious parts  of  Sahara,  like  islands  in  the  ocean,  called  oas,  or 
oases ;  these  serve  as  watering-places  to  the  men,  as  well  as  to  feed, 
refresh,  and  replenish  the  hardy  and  patient  camel :  at  each  of  these 
oases,  the  akkabaah  sojourns  about  seven  days,  and  then  proceeds 
on  its  journey,  until  it  reaches  another  spot  of  the  same  description* 
In  the  intermediate  journeys,  the  hot  winds,  denominated  shume*,  or 

*  Asshume,  or  Shame ;  during  the  prevalence  of  this  wind  it  is  impossibis 
to  live  in  the  upper  rooms  of  the  houses ;  the  inhabitants,  therefore,  retire  to 
sabterraneoas  apartments,  ceUais,  or  warehouses  on  the  ground  floor,  eatiDf 
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iimoom,  are  often  so  violent,  as  considerably,  if  not  entirely,  to  ex- 
hale water  carried  in  skins  by  the  camels  for  the  use  of  the  passen- 
gers and  drivers ;  on  these  occasions  the  Arabs  and  people  of  Soudan 
affirm  that  500  dollars  have  been  given  for  a  draft  of  water,  and 
th^t  10  or  20  are  commonly  given  when  a  partial  exhalation  hat 
occurred. 

In  1805,  a  caravan  proceeding  from  Timbuctoo  to  Tafilet,  was 
disappointed  in  not  Bnding  water  at  one  of  the  usual  watering-places, 
when,  horrible  to  relate,  the  whole  of  the  persons  belonging  to  it, 
2000  in  number,  besides  1800  camels,  perished  of  thirst!  Acci- 
dents of  this  sort  account  for  the  vast  quantities  of  human  and 
other  bones  which  are  found  mingled  together  in  various  parts  of 
the  desert. 

Hie  intense  heat  of  the  sun,  aidtrd  by  the  vehement  and  parching 
wind  driving  the  loose  sand  along  the  boundless  plains,  gives  to  the 

nothing  bot  fruits,  as  the  water  meloD,  and  the  prickly  pear ;  for  aaimal  food 
at  this  period  is  loathsome  whilst  hot,  and  has  scarcely  time  to  cool  before  it 
becomes  tainted.  The  walls  of  the  bed-chambers  being  of  stone,  buckets  of 
water  are  thrown  against  them  to  render  the  rooms  habitable  towards  night ; 
and  so  great  is  their  heat,  that  in'doing  this,  the  effect  is  similar  to  what  is  pro- 
doced  by  casting  water  on  hot  iron.  I  have  felt  the  shume  twenty  leagues  ont 
at  sea;  when  in  lat.  north  S0°,  longitude  west  11^  d(/,  I  astonished  the  captain 
of  the  ship,  by  directing  his  attention  to  particles  of  sand  which  fell  on  the 
deck;  and  although  the  mariners  actually  collected  about  a  wine-glass  fidl  of 
this  sand  by  sweeping  the  deck,  yet  he  would  scarcely  credit  my  assertion, 
until  we  reached  Agadeer,  when  he  met  with  many  daily  proofs  of  the  extra- 
ordinary effects  of  this  tremendous  wind.  I  never  found  any  extreme  incon- 
venience from  the  shnme  north  of  the  province  of  Suse,  although  at  Mogador  it. 
is  sometimes  felt,  but  not  so  severely,  during  three  days. 

The  akkabaahs  are  sometimes  obliged  suddenly  to  strike  their  tents,  and 
proceed  on  their  journey,  from  the  shume  arising,  and  drifting  the  loose  sand 
along  the  plains,  which  attaches  to  every  fixed  object  in  its  course,  and  soon 
buries  it.  Savary,  who  often  sacrifices  truth  to  the  pomp  of  language,  has 
committed  a  gross  error  in  describing  the  desert :  he  says—'*  Woe  to  him, 
whom  a  whirlwind  from  the  south  surprises  in  the  midst  of  the  solitude,  if  he 
have  not  a  tent  to  shelter  him ;  he  is  assailed  by  clouds  of  burning  dust,  which 
fill  his  eyes,  ears,  and  mouth,  and  deprive  him  of  the  faculty  of  sight  and 
breathing."  (See  Letters  on  Egypt.)  Now,  so  far  from  tenu  being  any  per- 
manent protection  during  these  winds,  they  are  rather  an  annoyance,  for  it  is 
impossible  to  keep  them  upright ;  and,  if  Ihey  are  not  immediately  struck,  they, 
and  all  wiUiin  them,  are  soon  buried  in  the  overwhelming  torrents  of  sand. 

See  for  this  and  simikir  winds,  Vol.  III.  Chap.  xL  Seet.  iv.  af  the  present 
Work.-- Editor. 


Digitized  by 


Google 


486  BASALTINE   COLUMNS    AN0   CAUSEWAYS. 

desert  the  appearance  of  a  sea,  the  drifting  sands  resembling  exactly 
the  waves  of  the  ocean,  and  hence  aptly  denominated  by  the  Arabi 
(el  bahar  billa  m4a)  a  sea  without  water. 

It  is  generally  affirmed,  that  the  guides,  to  whom  the  charge  of 
conducting  these  numerous  and  accumulated  caravans  is  committed» 
in  their  routes  to  and  from  Morocco,  direct  their  course  by  the  scent 
of  the  sandy  earth ;  but  I  could  never  discover  any  reasonable  foun- 
dation for  su«:h  an  opinion,  and  apprehend  it  to  be  an  artful  inven- 
tion of  their  own,  to  impoae  on  the  credulity  of  this  superstitious  and 
ignorant  people,  and  thus  to  enhance  the  value  of  their  knowledge. 
These  guides  possess  some  idea  of  astrology,  and  the  situation  of 
certain  stars^  and  being  enabled  by  the  two  pointers  to  ascertain  the 
polar  star,  they  can  by  tbat  unvarying  guide  steer  their  course  with 
considerable  precision,  prelerrhig  often  UaveU'ing  In  the  night,  rather 
than  under  the  suffocating  heat  of  the  scorching  meridian  sun. 

When  the  akkabaah  reaches  Akka,  the  fint  station  on  this  side 
of  the  desert,  and  situated  on  the  confines  thereof,  in  Lower  Suse, 
which  is  a  part  of  Bled-el*jerr^de,  the  camels  and  guides  are  dis- 
charged, and  others  there  hired  to  proceed  to  Fez,  Morocco,  Tero- 
dant,  Tafilet,  and  other  places. 

The  akkabaahs  perform  the  traverse  of  the  desert,  including  their 
sqjoumments  at  £i-wahs,  or  Oases,  in  about  130  days.  Proceed- 
ing from  the  city  of  Fez,  they  go  at  the  rate  of  3^  miles  an  hour, 
and  travel  seven  hours  a  day ;  they  reach  Wedinoon,  Tatta,  or  Akka, 
in  18  days,  where  they  remain  a  month,  as  the  grand  accumulated 
akkabaah  proceeds  from  the  latter  place. 

In  going  from  Akka  to  Tagassa,  they  employ  sixteen  days,  here 
sojourning  fifteen  days  more  to  replenish  their  camels ;  they  then 
proceed  to  the  oasis  and  well  of  Taudeny,  which  they  reach  in  seven 
days ;  here  again  they  remain  fifteen  days ;  their  next  route  is  to 
Arawan,  another  watering-place,  which  they  reach  in  seven  days ; 
here  they  sojourn  fifteien  days;  and  then  proceed  and  reach  Tim- 
buctoo  the  sixth  day,  making  a  journey  of  fifty-four  days  actual 
travelling,  and  of  seventy-five  days  repose,  being  alt<^ther,  from 
Fas  to  Timbuctoo,  one  hundred  and  twenty-nine  days,  or  four  lunar 
months  and  nine  days*. 

»  Some  akkabaahs  perfbnn  the  jo«mey  in  less ;  I  myself  having,  when  I  had 
a  cemqiercial  eitablislim^at  at  Agadeer,  received  a  caravan  of  gam  Soudan 
from  Timbuctoo  in  eighty«two  days. 
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There  is  another  akkabaah  which  sets  out  from  Wedinoon  and 
Sok  A»9l,  and  traversing  the  desert  between  the  black  mountains  of 
Cape  Bojador  and  Gualata^  touches  at  Tagassa,  El  Garfoie,  or  West 
Taga»a,  and  staying  there  to  coHect  salt,  proceeds  to  Timbuctoo, 
The  time  occupied  by  this  akkabaah  is  five  or  six  months>  as  it  goes 
as  far  as  Jibbel-el*bi^,  or  the  White  Mountains,  near  Cape  Blanco, 
through  the  desert  of  Mograffra  and  Woled  Abusebah,  to  a  place 
called  Agadeen*,  where  it  sojourns  twenty  days. 

The  akkabaahs  which  cross  the  desert  may  be  compared  to  our 
fleets  of  merchant  vessels  under  convoy,  the  (fltata)  convoy  of  the 
desert  being  two  or  more  Arabs,  belonging  to  the  tribe  through 
whose  territory  the  caravan  passes ;  thus,  in  passing  the  territory  of 
Woled  Abbusebah,  they  are  accempMiwa  by  two  Sebayhees,  or 
people  of  that  cdontry,  who  on  reaching  the  confines  of  tbe  territory 
of  Woled  Dcleim,  receive  a  remuneration  and  return,  delivering 
tlhem  to  the  protection  of  two  chiefs  of  Woled  Deleim  ;  these  again 
conducting  them  to  *the  confipes  of  the  territory  of  the  Mograffra 
Arabs,  U>  whose  care  they  deliver  them,  and  so  on,  till  they  reach 
"Thnbuctoo :  any  assault  made  against  the  akkabaah  during  this 
journey,  is  considered  as  an  iiisult  to  the  whole  clan  to  which  the 
(stata)  convoy  belongs,  and  for  which  they  never  fail  to  take  amplcf 
revenge. 

Besides  these  :gTand  accumulated  caravans,  there  are  others  which 
cros^  the  desert,  on  any  emergency,  widiout  a  stata,  or  guard  of  sol- 
diers; but  this  is  a  perilous  expedition,  and  they  are  too  often 
plundered  near  Ihe  northern  confines  of  the  desert,  by  two  noto- 
rious tribes,  called  Dikna  and  Emjotf.  In  the  year  1798,  an  ak- 
kabaah consisting  of  two  thousand  carhels  loaded  with  Soudanic 
produce,  together  with  seven  hundred  slaves,  was  plundered  and 
dispersed,  and  many  were  killed.  These  desperate  attacks  are  con- 
ducted in  the  following  manner :  a  whole  dan  picket  their  horses  at 
the  entrance  of  their  tents,  and  send  out  scouts  to  give  notice  when 
an  akkabaah  is  likely  to  pass ;  these  being  mounted  on  the  heirie,  or 
shrubba  er^reeh^,  quickly  communicate  the  intelligence,  and  the 

*  ArgoiOi  in  the  BBsps. 

t  There  is  an  emigration  from  this  tribe  of  one  hundred  fiunilies,  now  redd- 
ing in  several  encampments  near  the  city  of  Morocco. 

t  Or  desert  horse.  The  term  literally  signifies  wind-f  acker ;  the  animal  is  so 
called  firom  his  hanging  oat  his  tongue  at  one  side  of  his  mouth;  when  in  speedy 
and  as  it  were  sucking  in  the  air« 
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whole  clan  mount  their  horses^  taking  with  them  a  sufficient  number 
of  (niag)  female  cameb,  to  supply  ihem  with  food  (they  living  alto^ 
gether  on  the  milk  of  that  animal) ;  they  place  themselves  somewhere 
in  ambush  near  an  oasis,  or  watering-place,  from  whence  they  issue 
on  the  arrival  of  the  akkabaah,  which  they  plunder  of  every  thing, 
leaving  the  unfortunate  merchants  entirely  destitute. 

Those  who  have  philosophy  enough  to  confine  their  wants  sokly 
to  what  nature  requires,  would  view  the  individual  happiness  of  thei 
people  who  compose  the  caravans,  with  approbation.  Their  fogd> 
dress,  and  accommodation,  are  simple  and  natural ;  proscribed  from 
the  use  of  wine  and  intoxicating  liquors,  by  their  religion,  and  ex- 
horted by  its  principles  to  .temperance,  they  are  commonly  satisfied 
with  a  few  nourishing  dttUv^  ami  a  arafl  of  water;  and  they  will 
travel  for  weeks  successively  without  any  other  food ;  at  other  timet, 
a  little  barley  meal  and  cold  water  is  the  extent  of  their  provision, 
when  they  undertake  a  journey  of  a  few  weeks  across  the  desert ; 
living  in  this  abstemious  manner,  they  never  complain,  but  solace 
themselves  with  a  hope  of  reaching  their  native  country,  singing  oc- 
casionally during  the  journey,  whenever  they  approach  any  habita- 
tion, or  whenever  the  camels  appear  fatigued;  these  songs  are 
usually  sung  in  trio,  and  in  the  chorus  all  the  camel  drivers,  who 
have  a  musical  voice,  join ;  it  is  worthy  observation,  how  much 
these  songs  renovate  the  camels,  and  the  symphony  and  time  they 
keep  surpasses  what  any  one  jwould  imagine,  whp  bad  not  beard 
them.  In  traversing  the  desert,  they  generally  contrive  to  termi* 
nate  the  day's  journey  at  TAsaw,  a  term  which  they  appropriate  to 
our  four  o'clock  P.  M. ;  so  that  between  that  period  and  the  setting 
sun,  the  tenU  are  pitched,  prayers  said,  and  the  Oashaw)  supper  got 
ready ;  after  which  they  sit  round  in  a  circle,  and  talk  till  sleep 
overcomes  them,  and  next  morning,  at  break  of  day,  they  proceed 
again  on  their  journey.  « 

[D'AnmlU,  NUbuhr,  Bruce.  JacksonJ] 
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